(19) 



J 



(12) 



(43) Date of publication: 

06.12.2000 Bulletin 2000/49 



Europaisches Patentamt 
European Patent Office 

Office europeen des brevets (11) 

EUROPEAN PATENT APPLICATION 

(51) Int.CL 7 : B41C 1/10 



EP 1 057 622 A2 



(21) 


Application number: 00111058.4 




(22) 


Date of filing: 02.06.2000 




(84) 


Designated Contracting States: 


(72) Inventors: 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• Fukino, Kiyotaka 




MC NL PT SE 


Yoshida-cho, Haibara-gun, Shizuoka (JP) 




Designated Extension States: 


• Akiyama, Keiji 




AL LT LV MK RO SI 


Yoshida-cho, Haibara-gun, Shizuoka (JP) 






• Higashi, Shunsaku 


(30) 


Priority: 04.06.1999 JP 15869799 


Yoshida-cho, Haibara-gun, Shizuoka (JP) 




18.08.1999 JP 23162799 


• Hoshi, Satoshi 






Yoshida-cho, Haibara-gun, Shizuoka (JP) 


(71) 


Applicant: 




FUJI PHOTO FILM CO., LTD. 


(74) Representative: HOFFMANN - EITLE 




Kanagawa 250-01 (JP) 


Patent- und Rechtsanwalte 






Arabellastrasse 4 






81925 Munchen (DE) 



(54) Lithographic printing plate precursor and method for producing the same 

(57) A lithographic printing plate precursor which 
comprises a support having provided thereon a layer 
comprising a hydrophilic medium, wherein the layer 
comprising a hydrophilic medium contains a hydropho- 
bitization precursor having a hydrophilic surface and a 
light/heat converting agent which is hydrophilic in itself, 
or at least on the surface. 
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,001, -presennnve™^ 

which requires no development and « ^•^"^^^Kho^lc printing using the same. More specifi- 
precursor and a method for producing ^ same nd ' 0 of a negative type non-processing Mho- 

ca.ly, the present invention reiates to a j**^ J^^E which can be produced by heat mode -mage 
graphic printing plate precursor and a method for P"Mbcmg me i > ^ be developed with wate r, 

zr^zr^^^^^^^ - - a — — «*■ 

printing. 

pftr.KGROUMP ^ c T" F 'MVPNTION 

emova. of a non-image area after exposure and , ^J^^^Zt^ as a result of the wet process not 
particular in recent years, since the disposal of waste M^hrt are d a ^ ^ ^ from ^ 

only imposes economical load on the '"^ ™ for the improvement in this aspect, 

standpoint of global environmental protecbon there is an '"^ ed ^ there has been sugge sted a method 

[0004] As one sample plate-making method wh.ch "^""T^ of a printing pla te precursor can be per- 
3 using an image-recording layer by whic **™££t£ Z^on^Ze t , thereby obtain a final printing 
formed in usual printing process. ^^^Zl^ToL method' is called an on-press developing sys- 
olate A system of plate-making of a lithographic pnnting piaie y fount ain solution and an ink sol- 

tern. Specifically, for example, a method of using an ^^^ZT^c^ with the impression drum and 
vent, and a method of conducting meC «^^ 

the blanket drum in a printer can be ^^"^'J*^ must be stored under a completely light-shielded 

Z and outputting image data using a «™»^J£^ ^^of^Zneie, a computer-to-p,ate 
these digitized techniques have been put to practcal «~£^^5ch comprises scanning exposing a printing 
technique directly making a printing plate » attract ng public '^^^T P jzed image data without using a tth 

r^r;^^ - — piate precursor we " 

adapted to this purpose. realization of dry system and non-processing system 

ble in recent years. As a result, as a prod ucmg ° q 3 P "" Q ' P lase y re as an im age-recording means is prom- 

incorporated in a digitized technique, a plate-making method us "fl *«etoM g photosensitive 

ising in conventional plate-making methods, " JJ^SS properties of the image on the surface 

printing plate precursor in low to midd.e degree o cause t <^*»£ ^ ^ exposure of high p0W er den- 
of the precursor by a photochem.ca. ^^J^tSSi- on an exposure region convergent* during a 
sity by a high output laser, a large quantity ofhght •» J^J cguse g cnemjcal cnange , a phase 

momentary exposure time, the light energy is t *^™^£^ stru cture due to the heat, and that change is 
change, or a thermal change such as the ^J^^^^g, SUC h as laser light, but image-recording is 
utilized in image-recording. That ,s, image data are inputted by I gm e gy ^.^ by hjgh pQwer den . 
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version. 

[0008] A big advantage of a plate-making method utilizing a heat mode recording means is that a material is not 
sensitive to light of general illuminance level, such as room illumination, and images recorded by high illuminance expo- 
sure do not necessitate fixation. That is, when a heat mode material is used in image-recording, the material is safe to 

5 room light before exposure and fixation of the image after exposure is not essential. Accordingly, for example, when an 
image-recording layer which is insolubilized or solubilized by heat mode exposure is used in a plate-making process of 
imagewise removing an exposed image-recording layer to make a printing plate by the on-press developing system, it 
becomes possible to realize a printing system in which an image is not influenced even when the development (the 
removal of a non-image area) is exposed to atmospheric light in a room for a certain period of time after image expo- 

w sure. 

[0009] Accordingly, if heat mode recording is utilized, it is expected that it will be possible to obtain a lithographic 
printing plate precursor which is adapted to the on-press developing system, in particular, easily developed to a com- 
puter-to-plate system. 

[0010] As one means of heat mode system which has been advanced as a measure against the simplification of 

15 plate-making process, a technique of microencapsulation has been considered. 

[0011] Plate materials comprising a support having provided thereon a heat-sensitive recording layer comprising a 
microencapsulated heat-melting substance and a binder resin, wherein a heated part is converted to a lipophilic part, 
are disclosed in JP-A-3-1 08588 and JP-A-5-8575 (the term "JP-A" as used herein means an "unexamined published 
Japanese patent application"). However, since any of the microencapsulated heat-melting substances disclosed in 

20 these patents does not have reactivity with the medium, the diffusibility is large and satisfactory discrimination cannot 
be obtained. On the other hand, lithographic printing plate precursors comprising a support having a hydrophilic surface 
having provided thereon a recording layer containing an active hydrogen-containing binder polymer together with block 
isocyanate, and methods for producing the same are disclosed in JP-A-62-1 64596 and JP-A-62-1 64049. However, 
these printing plate materials necessitate the development process to remove a non-printing part after printing. 

25 [0012] Further, as one direct type lithographic printing plate material, there is a direct drawing type lithographic 
printing plate material, wherein an image area is formed on the surface of a hydrophilic layer by external means such 
as ink jet and toner transfer, and a trial to incorporate a microencapsulation technique to these techniques has been 
performed. A printing plate material comprising coating a microencapsulated non-reactive heat-melting substance and 
forming a toner-receiving layer by heat printing is disclosed in JP-A-62-1 587. However, this material becomes a printing . 

30 plate for the first time when a lipophilic toner, etc., are fixed on the formed toner-receiving layer and not an image area 
is formed after printing. 

[0013] JP-A-7-1849 discloses a technique which contrives to improve the press life of a printing plate by adopting 
the mechanism that a lipophilic component in a capsule and a hydrophilic binder polymer bring about chemical bond at 
the interface between a microcapsule and a binder to thereby suppress swelling. This printing plate precursor certainly 
35 meets the demand of the market but since the technique is a system of causing heat rupture of the capsule by means 
of a thermal head, and then forming an ink-receiving area by the reaction of the lipophilic substance with the binder, 
enlarging of a hydrophobic area due to the diffusion of the lipophilic substance is expected, therefore, not suitable for 
highly precise imaging. 

[0014] As has been described above, even when a technique of microencapsulation was employed, various draw- 

40 backs as to conventional materials for a heat-sensitive lithographic printing plate such that press life, discriminability 
and lipophilicity were unsatisfactory have not been dissolved, therefore, the use has been limited to light scale printing. 
[0015] As one preferred plate-making method of lithographic printing plate based on heat mode recording, a 
method has been suggested which comprises providing a hydrophobic image-recording layer on a hydrophilic sub- 
strate, imagewise exposing the hydrophobic layer by heat mode exposure to change the solubility and dispersibility of 

45 the hydrophobic layer, and, if necessary, removing the non-image area by wet development. 

[0016] As an example of such a printing plate precursor, there is disclosed in JP-B-46-27919 (the term "JP-B" as 
used herein means an "examined Japanese patent publication") a method for obtaining a printing plate by heat mode 
recording a plate precursor comprising a hydrophilic support having provided thereon a recording layer showing a so- 
called positive function, i.e., whose solubility is improved by heat, specifically a recording layer having a specific com- 

50 position such as saccharides and melamine-formaldehyde resins. Since disclosed simple plate-making techniques of 
heat mode recording including the above method are generally not sufficient in heat sensitivity, sensitivity is extremely 
insufficient for heat mode scanning exposure. Accordingly, the discrimination of hydrophobicity/hydrophilicity of the irra- 
diated part and the non-irradiated part, i.e., the discrimination of an image area and a non-image area, is small, which 
has been the restriction in practical use. When the discrimination is insufficient, plate-making according to the on-press 

55 developinh system is substantially difficult. 

[001 7] As the means to solve that problem, methods to remove the image layer at the irradiated part by heat splash- 
ing due to the work of heat by high output laser beam irradiation (called abrasion) are disclosed, e.g., in WO 98/40212, 
WO 98/34796 and J P-A-6- 199064, specifically lithographic printing plate precursors capable of plate-making without 
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,ayer and a .ipophi.ic image-recordmg *?^££2Z££ performed is certainly large according to these 
and the non-irradiated part where heat iKl^r »^S2by the splashed matter, the stain on the printing plate 
methods, but there are other problems that the p inter ^ > **™« b * J heat of the irradiated light often does not 
surface impairs the operation of the ^^^^^SS»!^ of the image-recording layer near the sup- 
reach the deep part of the ^T^J^^IS SL «m is brought about. The substantia, discrim- 
port is not splashed and rema.ns, ,.e the Pj^menon Qf jntj quality . 

Inability cannot be exhibited due to the res,dua. film, wh.ch lead tol h <r P ^ 

[0018] As is the situation, as '^.^^^S^S^XA - *. surface by heat, i.e.. the 
ng methods making use of the change of the ^^^J^ by P neat mode light irradiation. For example, 
change of polarity, not according to abrasion even when an .mage J formea^y ^ g phj|jc , ayer 

methods comprising adding a thermopile ff^^^SS^SS^ inV-A-58-199153 and U.S. Patent 
and hydrophobitizing by phase separabon ^nri***^^ discriminability. However, since these d.s- 

r« e er du C e h to q in particu.a, insufficient hydrophHicity ^2^^^" a fundamental important characteristic 
[00 19] Sufficient discrimination of an image area and anon mage a g making metnod 

directly linked with the improvement of P" m ' n 9^ a method having high discriminat- 

having discriminating property and easiness ^^^^^^ 0 f heat mode plate-making is desired, 
ing property, high sensitivity, necessitating no ^^^^iZ For example, printing plate materials com- 
[0020] Heat hydrophobitization by heat mode recording ^ ™ n ,„ jp _a.53-64747 and JP-A-1-113290. 

prismg a support having provided thereon a »Tj^j£7l!S5K ™* and a thermoplastic resin dis- 
wherein plate-making is performed ^^^^SmZ^ hydrephi.ic to lipophilic, and U.S. Patents 
persed in the heat-sensitive layer, and the - ^ trials (ie precursors), wherein a hydrophilic polymer provided on 
4,034.183 and 4.063.949 disclose printing P ate mate n^*^ convert to hydrophobicity (i.e., lipophilic^). How- 
a support is irradiated with laser beams to dismiss hydroph^ty and I convert < o y P ^ neat . meltjng S ub- 

ever'Lse materials have a drawback ; th. *£Z^££^J^ area and a non-image area is low. 

CAj. crosslink in; ,ayer and a ^^^J^S^Ln of taU the crosslinked 
^ph^ 

[0022] Further, a lithographic printing plate precursor ° 3?^ lr J£ a , ighWhe at conversion sub- 

Sy^r containing metallic oxide colloid and a ipoph^c J JfgSS. however, at least the present 

[oor a9 Acr hi c a :sr~ 

Sing layer Staining a light convertible * disclose d in WO 

way to advance further improvement. no<;itive svstem printing plate precursors, there 

Wl Further, as another big problem in convent™ - h^jj^^ Jj!^ fn solubility in a record- 
s the phenomenon called a residual film in a the vicinity of the surface of a record- 

ing layer by exposure is small in the Hab.e to occur and the improvement of this 

50 ing layer to leave a film substance wh.ch .s not ^ the heat generation by heat 

point has been required. In general in a T^^JSw su 9 bst ance in a recording layer, hence the gener- 
mode exposure is based on the light absorpfion o«he light aborting s ^ ^ ^ ^ g 

ated amount of heat is liable to be large on the surface o a * . , decrease s. As a result, a 

disadvantageous in this point. 
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[0026] As is shown in the above-described details of the plate-making/printing technique according to heat mode 
image-recording, the characteristic advantage of this plate-making/printing technique is that a printing plate can be 
made directly from a block copy requiring no film, hence on-press plate-making without developing operation is possi- 
ble. On the other hand, this technique has drawbacks that heat mode sensitivity is insufficient, an image-forming sub- 

5 stance is diffused by heat, and the sensitivity is different at a surface area and a bottom area of the image recording 
layer. These drawbacks are the defects which fundamentally bring about the deficiency of the discriminating property 
of an image area and a non-image part, hence these are also the defects which directly lead to printing quality and 
press life. Accordingly, a fundamental means to improve both printing quality and press life of a plate-making/printing 
method utilizing heat mode image-recording is exclusively to improve the discriminating property. It is expected that the 

to solution of the discriminating property naturally leads to the solution of the above-described other various defects. 

SUMMARY OF THE INVENTION 

[0027] An object of the present invention is to provide, by solving the above defects of heat mode plate-making 
15 methods using laser beams, etc., a heat mode type lithographic printing plate precursor capable of plate-making after 
short time scanning exposure without performing development process, excellent in press life, and generating no 
smearing (i.e., no staining) on a printing plate surface. 

[0028] Another object of the present invention is to provide a heat mode type lithographic printing plate precursor 
which is excellent in the discriminating property of an image area and a non-image area, from the viewpoint of the spe- 

20 cific means for improving both press life and the prevention of printing smearing. 

[0029] A further objects of the present invention are to solve the above-described defects of heat mode plate-mak- 
ing systems and improve printing performance, i.e., to provide a heat mode type (negative) lithographic printing plate 
precursor capable of easily plate-making, capable of being loaded directly on a printer and plate-making, excellent in 
press life, and hardly generating smearing on a printing plate surface, to provide a method for producing the same, and 

25 to provide a method of lithographic printing using the same. 

[0030] In particular, an object of the present invention is to provide a heat mode type lithographic printing plate pre- 
cursor capable of easily plate-making according to scanning type image exposure by a laser beam and excellent in dis- 
criminating property of an image area and a non-image area. 

[0031] The present inventors thought that the key to the solution of the above problems is to find a novel means to 
30 give the maximum of the change from hydrophilicity to hydrophobicity by imagewise light irradiation. As a result of ear- 
nest investigation, the present inventors have found the new principle of revealing discriminating property, and the 
present invention has been attained based on the principle. 

[0032] In addition, concerning the above objects, the present inventors paid attention to conspicuous ink receptivity 
(hydrophobicity) and mechanical strength (press life) of a continuous phase metal surface, and as a result of the eager 
35 search for the means of imagewise distributing a metal layer on a hydrophilic surface, the present inventors obtained 
the idea of forming a metal-fused layer by heat and repeated examinations, thus the present invention has been 
achieved. 

[0033] That is, the embodiments and the preferred embodiments of the present invention are as follows. 

40 (1 ) A lithographic printing plate precursor which comprises a support having provided thereon a layer comprising a 
hydrophilic medium, wherein the layer comprising a hydrophilic medium contains a hydrophobitization precursor 
having a hydrophilic surface and a light/heat converting agent which is hydrophilic in itself, or at least on the surface. 
(2) The lithographic printing plate precursor as described in the above item (1), wherein the layer comprising a 
hydrophilic medium is sol/gel convertible. 

45 (3) The lithographic printing plate precursor as described in the above item (1) or (2), wherein the hydrophobitiza- 
tion precursor having a hydrophilic surface is a particle dispersion of composite constitution containing a hydropho- 
bic substance at the core part and having a surface layer of superficial hydrophilicity. 

(4) The lithographic printing plate precursor as described in the above item (1), (2) or (3), wherein the light/heat 
converting agent is a solid fine particle selected from the group consisting of a metal, a metallic compound, a pig- 

50 ment and a carbon simple substance each having a hydrophilic surface, or a hydrophilic dye which is soluble in a 
hydrophilic medium. 

(5) The lithographic printing plate precursor as described in the above item (1), (2), (3) or (4), wherein the printing 
plate precursor is provided with a water-soluble protective layer. 

(6) A method of lithographic printing which comprises imagewise irradiating the lithographic printing plate precursor 
55 described in any of the above items (1) to (5) with light/heat convertible visible rays or infrared rays, bringing the 

irradiated part into contact with an ink to make the image area accept the ink to form a printing plate surface, and 
performing printing. 

The embodiments and the preferred embodiments of the present invention are further described below. 
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sure on the printing plate precursor conta.n.ng superfiaally JJgjJJJ form a hydrophobic area of an image- 

,0034, Thefundamenta, of the present invention is the ; disco* ^^^J^^JTS 
pSsor shou.d be sufficient* hydrophi.ic for b Leen the hydrophobic*, 

area after plate-making to the best of ^^^LaUMt hydrophilicity of the surface of a pnnt- 

and hydrophilicity of an irradiated part and a ^^£m>* of the hydrophobicity in an irradiated part. Based 
ing plate precursor cannot be compensated for *.^™£Stallo n that all of the constitutional elements of an 
on the principle, the present invention makes ,t a ^age-recording layer, the surface of a hydropho- 

image-recording layer provided on a support. ,.e., the medium ot mi g converting agent when rt takes 

bitization precursor, and a lighVheat jSing layJof such constitution is imagewise irradiated, the 

-hSr^ 

r n o a :i^ 

to-rtti^ 

to meet the fundamental. hydrophilic media are sol/gel convertible media, in par- 

[0036] in the first place, with respect to the J^^^JaMte oxide sol to metallic oxide gel structure by dehydra- 
ticular, sol/gel convertible media wh.ch are converte n d ^^oft ano /siloxane described later are preferred, 
tion condensation represented by s °|f ^^^^^ it is effective to incorporate colloidal dis- 

[0037] To further improve the hydrophto* of ^^^mL hydroxide, aluminum hydroxide, alum.num 
persion selected from the group <=°^^^^^^^ t ^m media. 

oxide, titanium oxide and titanium «Vd«a*mto ^ dr0 J hilic surfa ces are (1) a precursor wh.ch ,s a 

[0038] in the next place, hydrophob.t zat.on ^^^d^^M^ at the core part a " d haV ' n9 IT 

tr^P*?xr^^==r^^ » — - ■ 



exemplified: 



55 



M of Ml o>oo. image wow «- YT' ^SSS soffon, o, mrt. b» too wnp««« of 

!^«*p.co^p.™^^ 

persed in a hydrophilic medium, and 



6 



EP 1 057 622 A2 



(5) Microencapsulated particles comprising a hydrophobic core substance protected with a wall material having 
hydrophilic surface. 

[0040] These particles will be described in detail in the following detailed description of the invention and in the 
5 examples. 

[0041] As the latter particle dispersions which exhibit hydrophobicity by the initiation of a crosslinking reaction by 
heat, mixed dispersions of a polymerizable monomer and a crosslinkable compound can be exemplified. 
[0042] In addition, compounds and groups of compounds having the function of hydrophobitizing the vicinities of 
the particles by the work of heat can be used as the hydrophobitization precursors in the present invention. 

w [0043] Specific hydrophobic compounds which can be incorporated into the emulsified and dispersed particles (4) 
or in the microencapsulated particles (5) are liquid or solid organic low molecular compounds having the melting point 
of 300°C or less and the boiling point of 100°C or more at normal pressure, and organic high molecular compounds 
having a solubility in 1 00 g of water at 25°C or the amount of water absorption per 1 00 g of water at 25°C of 2 g or less. 
[0044] The organic low molecular compounds particularly preferably have the above-described melting point and 

15 boiling point and, in addition, at least either (1) the solubility in 100 g of water at 25°C is 2 g or less, or (2) the ratio of 
organic property/inorganic property in the organic conceptual drawing is 0.7 or more. 

[0045] On the other hand, organic high molecular compounds which can be incorporated into these particles are 
preferably at least one of polyurethanes, polycarbonates, polyesters, polyacrylates, cellulose esters, and cellulose 
acetals. 

20 [0046] In the next place, light/heat converting agents contained in a hydrophilic medium are light/heat convertible 
solid fine particles whose surfaces are hydro philized, or light/heat convertible and biodegradable hydrophilic dyes capa- 
ble of being dyed or molecularly dispersed in a medium. The solid fine particles are selected from the group consisting 
of metals, metallic compounds, pigments and carbon simple substance. 

[0047] It is preferred for the surface of the printing plate precursor according to the present invention to be provided 
25 with a water-soluble protective layer for preventing smearing (i.e., staining) of the printing plate precursor during han- 
dling, in particular, for preventing hydrophobitization. 

[0048] The present invention summarized above will be described in further detail below. ■ * - 

BRIEF DESCRIPTION OF THE DRAWING 

30 

[0049] 

« V " 

Fig. 1 is a typical drawing showing a representative plate-making process according to the present invention. - . 
35 Key to the Symbols : 
[0050] 

1 . Printing plate precursor 
40 2. Support 

3. Image-recording layer 

4. Particle having a hydrophilic surface 

5. Metallic fine piece (i.e., Metallic dust) 

6. Laser beam 
45 11. Printing plate 

14. Titanium oxide fine particle not carrying silver fine piece 

15. Metallic silver thin layer by heat diffusion 

DETAILED DESCRIPTION OF THE INVENTION 

50 

[0051] The present invention will be described in order from the image-recording layer. 
Image-Recording Layer 

55 [0052] The image-recording layer according to the present invention is a hydrophilic layer provided on a support, 
and contains a hydrophobitization precursor having a hydrophilic surface and a light/heat converting agent which is 
hydrophilic in itself, or at least on the surface of the converting agent. 
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ro0541 It s needless to say indi j absorption generates heai wnen almost all the 

2 o UgMMeaLCenverii^^ »• lM comprising a hydrophobic substance in 

tself, a hydrophi.ic substance .or an « d ' a ' The surface hydroph.U^gUea^ent jp 
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1 to 5). VO x include black VO, V£ J, ^2 ^ from 1 Q tQ 2 0) , S O x (x s tro ^ w 

[00581 As preferred inorganic ^om 1.0 to 2.0), there are black T.O dark P P (xjs | rom 0 .6 to 2.0), 

°0 to 2.0) can also be exempt "W-*T££ bLk due to crystal shapes '^'^^ substances. As A.O x 
which assume various co.or.ess, or purp.e. blue and red due to « ^ ^ be exemplified . 

there are SiO. Si 3 0 2 , and S.0 2 a * s or red . blue and green due to coexisting i s i eat ^ 

(x is 1 .5), corundum which assume "tories^w thefe gre cases where tn y , § very 

erated from the light absorbed. As such ^ ^ ^ ^ ^ can be 

5S Speedy = ^ , 

^whether se«^ 

a differential thermobalance and reaction having occurred can also obser ved in the ther- 

tem perature.by which the factof an exotherm ^ 

of metal or lower oxidized metal . used as a As „ the repettion^of the Y ^ ^.^ rgy 

m0 ba.ance as well as the appear*^ J» « mecna n,sm more hea ene gy P ^ ^ 

by a self-exothermic react.cn n addibon toa g conflnuou ^ as a ^^ Bl / 8uWd es are heavy 

mium, manganese, nickel, moiy 
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ferrous sulfide and cobalt sulfide are particularly preferred. 

[0063] When light/heat convertible fine particles comprise a metallic nitride, preferred metallic nitrides are azide 
compounds of metals. In particular, azide compounds of copper, silver and tin are preferred. These azide compounds 
are also self-exothermic compounds which generate heat by photodecomposition. 
5 [0064] As other preferred inorganic metallic nitrides, TiN x (x is from 1 .0 to 2.0), SiN x (x is from 1 .0 to 2.0), and AIN X 
(x is from 1 .0 to 2.0) can be exemplified. As TiN x (x is from 1 .0 to 2.0), TiN of a bronze color and brown TiN x (x is 1.3) 
can be exemplified. As SiN x (x is from 1.0 to 2.0), Si 2 N 3 , SiN and Si 3 N 4 can be exemplified, and as AIN X (x is from 1.0 
to 2.0), AIN can be exemplified. 

[0065] Each of the above-described metallic oxides, metallic sulfides and metallic nitrides can be obtained by well- 
to known methods. Many of these are also commercially available by the names of titanium black, iron black, molybdenum 
red, emerald green, cadmium red, cobalt blue, prussian blue, and ultramarine. 

[0066] The optimal particle sizes of these hydrophilic metallic compounds differ by the refractive indexes and the 
absorption coefficients of the substances constituting the particles but are in general from 0.005 to 5 ujtj, preferably 
from 0.01 to 3 um. Light absorption becomes inefficient due to light scattering if the particle sizes are too fine, and due 
15 to interfacial reflection of particles if too big. 

Light/Heat Convertible Metallic Fine Particles 

[0067] Light/heat convertible fine particles of metals are described below. Many of metallic particles are light/heat 
20 convertible and also self-exothermic. Metallic particles should undergo surface hydro philization treatment similarly to 
the case of a metallic compound which is not hydrophilic in itself. 

[0068] Examples of metallic fine particles include fine particles of Mg, Al, Si, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, 
Ge, Y, Zr, Nb, Mo, Tc, Ru, Pd, Ag, Cd, In, Sn, Sb, Hf, Ta, W, Re, Os, Ir, Pt, Au, Pb, etc. These metallic fine particles are 
light/heat convertible and also self-exothermic at the same time. Of these metallic fine particles, those which can easily 
25 generate an exothermic reaction such as oxidation reaction by the heat energy obtained by the light/heat conversion of 
the absorbed light are preferred, specifically Al, Si, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Y, Zr, Mo, Ag, In, Sn and W are 
particularly preferred. Above all, as the metallic fine particles which have high absorbance of radiant rays and large heat 
energy of self-exothermic reaction, Fe, Co, Ni, Cr, Ti and Zr are preferred. 

[0069] Further, fine particles may comprise a metal simple substance or may comprise alloys of two or more com- 
30 ponents. Particles consisting of metals with metallic oxides, metallic nitrides, metallic sulfides, and metallic carbides 
may also be used. A metal simple substance rather gives large self-exothermic reaction heat energy such as oxidation 
etc. but treatment in the air is complicated and some metal simple substances are attended with danger of spontaneous 
combustion when come in contact with the air. Therefore, several nanometers in thickness from the surfaces of such 
metallic particles are preferably covered with oxides, nitrides, sulfides or carbides of metals. 
35 [0070] The particle size of these fine particles is 1 0 u.m or less, preferably from 0.005 to 5 u.m, and more preferably 
from 0.01 to 3 |im. When the particle size is less than 0.01 u.m , dispersion of particles are difficult and when it is more 
than 10 u.m , definition of printed matters is deteriorated. 

[0071] Solid fine particles such as the above-described weak hydrophilic or hydrophobic inorganic metallic oxide 
and inorganic metallic nitride, metal simple substance, alloy and light-absorbing simple substance can exhibit the effect 

40 of the present invention by subjecting to surface hydrophilizing treatment. As the means of the surface hydrophilizing 
treatment, conventionally well-known surface hydrophilizing treatment can be used. For example, a method of dispers- 
ing fine particles by adding a surfactant which is hydrophilic and adsorptive to particles to form a hydrophilic surfactant- 
adsorbed layer on the surfaces of fine particles; a method of forming a protective colloidal, hydrophilic and surface- 
adsorptive high polymer coating, e.g., gelatin, casein, polyvinyl alcohol, and polyvinyl pyrrolidone, in the above method; 

45 a dispersing method for further hydrophilizing and stabilizing the particle surfaces in the presence of a surfactant in the 
above method; and a method of surface treatment with a substance having a hydrophilic group reactive with the consti- 
tutional substances of the particles can be used in the present invention. 

[0072] A particularly preferred method is a surface treatment method with silicate, for example, in the case where 
fine particles are iron fine particles or triiron tetroxide fine particles, the surfaces of the particles can be sufficiently 

so hydrophilized by immersing in a 3% aqueous solution of sodium silicate at 70°C for 30 seconds. 

[0073] Metallic oxide fine particles subjected to surface hydrophilizing treatment, in particular, metallic oxide fine 
particles treated with surface silicate treatment, above all, iron oxide fine particles and iron fine particles surface-treated 
with silicate are preferably used in the present invention for exhibiting the effect of the present invention. 
[0074] When a surfactant is used for dispersion, an appropriate surfactant is selected according to the particles to 

55 be dispersed and the kind of the medium of the image-recording layer. For dispersing fine particles having surface 
hydrophilicity in a hydrophilic medium, nonionic surfactants such as sorbitan tristearate, sorbitan monopalmitate, sorb- 
itan trioleate, stearic acid monoglyceride, and polyoxyethylenenonylphenyl ether; ampholytic surfactants such as 
alkyldi(aminoethyl) glycine, alkylpolyaminoethyl glycine hydrochloride, 2-alkyl-N-carboxyethyl-N-hydroxyethylimidazo- 
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Hydrophobitization Precursor 

[0087] The explanation of light/heat convertible fine particles is as described above, and a hydrophobitization pre- 
cursor having a hydrophilic surface will be described below. Various well-known substances whose polarity converts to 
5 hydrophobicity by heat can be used as a hydrophilization precursor having hydrophilic surface in the present invention. 
The preferred embodiment of the hydrophobitization precursors is shown in the following items (1) and (2), but the 
present invention is not limited thereto. 

(1) A precursor which is a dispersion of particles of composite constitution containing a hydrophobic substance at 
10 the core part and having a surface layer of superficial hydrophilicity, and the particles of the incorporated hydropho- 
bic substance is broken due to the work of heat by light irradiation and light/heat conversion, and the incorporated 
hydrophobic substance makes the vicinities hydrophobic; and 

(2) A precursor which is a dispersion of particles having hydrophilic surface and heat-crosslinkable and exhibits 
hydrophobicity by the initiation of a crosslinking reaction due to the work of heat. 

15 

[0088] Hydrophobitization precursors are described in detail below. 

(1) A dispersion of particles of composite constitution containing a hydrophobic substance at the core part and having 
a surface layer of superficial hydrophilicity 

20 

[0089] As the preferred forms of the particles of composite constitution in the above item (1), the following particles 
are included: 

1) Composite particles of so-called hetero coagulation surface layers containing a thermoplastic resin which sof- 
25 tens or melts by the temperature of heat mode image exposure and hydrophilic sol particle layers coagulated and 

adhered on the surfaces (hereinafter sometimes referred to as hetero coagulation surface layer particles), 

2) Surface hetero phase composite particles containing a thermoplastic resin which softens or melts by the tem- 
perature of heat mode image exposure and hydrophilic gel surface layers are formed on the surfaces by sol/gel 
conversion by processing a sol/gel substance (hereinafter sometimes referred to as surface hetero phase parti- 

30 cles), 

3) Core/shell type composite particles comprising hydrophobic fine particles of a thermoplastic polymer obtained 
by dispersion polymerization as the core part and hydrophilic polymer layers formed around there (hereinafter 
sometimes referred to as core/shell type particles), 

4) Emulsified particles of a thermodiffusible or thermoplastic hydrophobic organic compound emulsified and dis- 
35 persed in a hydrophilic medium (hereinafter sometimes referred to as hydrophobic organic substance-containing 

particles), and 

5) Microencapsulated particles comprising a hydrophobic core substance protected with a wall material having 
hydrophilic surface (hereinafter sometimes referred to as simply microencapsulated particles). 

40 [0090] As the latter particle dispersions which exhibit hydrophobicity by the initiation of a crosslinking reaction by 
heat in the above item (2), mixed dispersions of a polymerizable monomer, a crosslinkable compound and a photopol- 
ymerization initiator can be exemplified. 

Hetero coagulation surf ace layer particles) 

45 

[0091] The hetero coagulation surface layer particles in the above item 1) of (1) contain particles of emulsified pol- 
ymer dispersion of a thermo-softening or thermo-melting resin obtained by protecting a monomer with surfactant micell, 
emulsifying-dispersing, and polymerizing, the resin particles soften and melt due to the effect of heat by light irradiation 
and light/heat conversion function, rupture the hydrophilic surface layers, and hydrophobitize the vicinities of the areas 
so where they were present as particles. The hydrophilic surface layer is a protective layer adsorbed around the emulsified 
polymer dispersion particles of the resin formed by adding sol state fine particle dispersion having relatively large 
hydrophilicity such as silica fine particles and alumina fine particles. The dispersion of the sol fine particles are the 
same as the sol fine particles described later in the components added to the medium of a hydrophilic image-recording 
layer. 

55 

Surface hetero phase particles) 

[0092] The surface hetero phase particles in the above item 2) in (1) contain emulsified polymer dispersion particles 
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and aromatic hydrocarbons, aliphatic and aromatic carboxylic acids, aliphatic and aromatic alcohols, aliphatic and aro- 
matic esters, aliphatic and aromatic ethers, organic amines, and organic silicon compounds can be exemplified, and 
various solvents and plasticizers which are known to be added to printing ink are exemplified, although the effect is not 
large. 

5 [0101] The preferred aliphatic hydrocarbons are hydrocarbons having from 8 to 30, more preferably from 8 to 20, 
carbon atoms, the preferred aromatic hydrocarbons are hydrocarbons having from 6 to 40, more preferably from 6 to 
20, carbon atoms, the preferred aliphatic alcohols are aliphatic alcohols having from 2 to 30, more preferably from 2 to 
18, carbon atoms, the preferred aromatic alcohols are aromatic alcohols having from 6 to 30, more preferably from 6 to 
18, carbon atoms, the preferred aliphatic carboxylic acids are aliphatic carboxylic acids having from 2 to 24, more pref- 

w erably aliphatic monocarboxylic acids having from 2 to 20 carbon atoms, and aliphatic polycarboxylic acids having from 
4 to 12 carbon atoms, the preferred aromatic carboxylic acids are aromatic carboxylic acids having from 6 to 30, more 
preferably from 6 to 18, carbon atoms, the preferred aliphatic esters are aliphatic esters having from 2 to 30, more pref- 
erably from 2 to 18, carbon atoms, the preferred aromatic esters are aromatic carboxylic acid esters having from 8 to 
30, more preferably from 8 to 18, carbon atoms, the preferred aliphatic ethers are aliphatic ethers having from 8 to 36, 

15 preferably from 8 to 1 8, carbon atoms, and the preferred aromatic ethers are aromatic ethers having from 7 to 39, more 
preferably from 7 to 18, carbon atoms. Besides these, aliphatic or aromatic amides having from 7 to 30, more preferably 
from 7 to 18, carbon atoms can also be used. 

[0102] Specific examples thereof include aliphatic hydrocarbon such as 2,2,4-trimethylpentane (isooctane), n-non- 
ane, n-decane, n-hexadecane, octadecane, eicosan, methylheptane, 2, 2-di methyl hexane, and 2-methyloctane; aro- 

20 matic hydrocarbon such as benzene, toluene, xylene, cumene, naphthalene, anthracene, and styrene; monovalent 
alcohol such as dodecyl alcohol, octyl alcohol, n-octadecyl alcohol, 2-octanol, and lauryl alcohol; polyvalent alcohol 
such as propyelne glycol, triethylene glycol, tetraethylene glycol, glycerin, hexylene glycol, and dipropylene glycol; aro- 
matic alcohol such as benzyl alcohol, 4-hydroxytoluene, phenethyl alcohol, 1-naphthol, 2-naphthol, catechol, and phe- 
nol; monovalent aliphatic carboxylic acid such as acetic acid, propionic acid, butyric acid, caproic acid, acrylic acid, 

25 crotonic acid, caprylic acid, stearic acid, and oleic acid; polyvalent aliphatic carboxylic acid such as oxalic acid, succinic 
acid, adipic acid, maleic acid, and glutaric acid; aromatic carboxylic acid such as benzoic acid, 2-methylbenzoic acid, 
and 4-methylbenzoic acid; aliphatic ester such as ethyl acetate, isobutyl acetate, n-butyl acetate, methyl propionate, 
ethyl propionate, methyl butyrate, methyl acrylate, dimethyl oxalate, dimethyl succinate, and methyl crotonate; aromatic 
carboxylate such as methyl benzoate, and methyl 2-methylbenzoate; organic amine such as imidazole, triethanolamine, 

30 diethanolamine, cyclohexylamine, hexamethylenetetramine, triethylenetetramine, aniline, octylamine, and phenethyl- 
amine; ketones such as acetone, methyl ethyl ketone, methyl isobutyl ketone, and benzophenone; ether such as meth- 
oxybenzene, ethoxybenzene, methoxytoluene, laurylmethyl ether, and stearylmethyl ether; and amides such as 
stearylamide, benzoylamide, and acetamide. In addition, organic solvents such as ethylene glycol monoethyl ether, 
cyclohexanone, butyl cellosolve, and cellosolve acetate having the boiling point within the above preferred range can 

35 also be used. 

[0103] Fats and oils such as linseed oil, soybean oil, poppy seed oil and safflower oil which are the components of 
printing ink, and plasticizers such as tributyl phosphate, tricresyl phosphate, dibutyl phthalate, butyl laurate, dioctyl 
phthalate, and paraffin wax can also be exemplified. 

[0104] In addition, esters of long chain fatty acids and long chain monovalent alcohols, i.e., waxes, are also pre- 
40 ferred low molecular organic compounds which are hydrophobic, have appropriately low melting point, melt in the vicin- 
ity of light/heat converting fine particles due to the heat brought about by light irradiation and hydrophobitize the area. 
Waxes preferably melt at 50 to 200°C, and any of carnauba wax, castor wax, microcrystalline wax, paraffin wax, shellac 
wax, palm wax, and bees wax, which are called such by the raw material, can be used. In addition to waxes, fine particle 
dispersions of low molecular weight polyethylene; solid acids, e.g., oleic acid, stearic acid and palmitic acid; and metal- 
45 lie salts of long chain fatty acids, e.g., silver behenate, calcium stearate, and magnesium palmitate, can also be used. 

• Organic high molecular compound 

[0105] The above-described preferred organic high molecular compounds which satisfy the condition of solubility 
so or water absorption are hydrophobic high molecular compounds soluble in the coexisting low molecular organic com- 
pounds or thermoplastic in themselves. For example, polyvinyl chloride, polyvinyl acetate, polyvinyl phenol, polyvinyl 
halogenated phenol, polyvinyl formal, polyvinyl acetal, polyvinyl butyral, polyamide, polyurethane, polyurea, polyimide, 
polycarbonate, epoxy resin, phenol, novolak, condensation resins of resol phenols with aldehyde or ketone, polyvinyli- 
dene chloride, polystyrene, acryl-based copolymerization resins, etc., can be exemplified. 
55 [0106] One preferred compound is a phenol novolak resin or resol resin which is not necessarily thermoplastic but 
is soluble in organic low molecular compounds, and examples thereof include novolak resins and resol resins of con- 
densation with formaldehyde such as phenol, cresol (m-cresol, p-cresol, m/p mixed cresol), phenol/cresol (m-cresol, p- 
cresol, m/p mixed cresol), phenol modified xylene, tert-butylphenol, octylphenol, resorcinol, pyrogallol, catechol, chlo- 
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hydrophilic polymerization resins, hydrophilic sol, and sol/gel conversion components, according to the forms of 1) to 
4). In some cases, these components are contained in the medium of an image-recording layer. The amount of the com- 
ponents forming a hydrophilic surface layer of the hydrophobitization precursor is from 5 to 80 wt%, preferably from 10 
to 50 wt%, based on the total amount of the hydrophobitization precursor. 
5 [0112] The range of the optimal size of dispersion particles is different according to the forms of 1 ) to 4), but is pref- 
erably from 0.01 u.m to 5 urn or less, more preferably from 0.05 to 2 u.m, and particularly preferably from 0.2 to 0.5 um, 
on volume average. 

Microencapsulated particles.) 

10 

[0113] The hydrophobitization precursor which is a constitutional material of microencapsulated particles and 
hydrophobitizes the vicinities due to rupture by heat as described above in item 5) of a dispersion of particles of com- 
posite constitution containing a hydrophobic substance at the core part and having a surface layer of superficial 
hydrophilicity will be described below. 

15 [0114] Microcapsules for use in the present invention can be produced by various well-known methods, and as the 
core substances (the substance contained in the capsule), the above-described organic low molecular compounds and 
organic high molecular compounds, further, organic solvents for mixing them can be used. That is, the microencapsu- 
lated particles can be prepared by directly emulsifying and dispersing the core substance in an aqueous medium, or 
after mixing the core substance and the organic solvent, and forming a wall film comprising a high molecular substance 

20 around the oil droplet. Specific examples of high molecular substances for the wall film of the microcapsule include, 
e.g., a polyurethane resin, a polyurea resin, a polyamide resin, a polyester resin, a polycarbonate resin, an aminoalde- 
hyde resin, a melamine resin, a polystyrene resin, a styrene-acrylate copolymer resin, a styrene-methacrylate copoly- 
mer resin, gelatin and polyvinyl alcohol. Particularly preferred are microcapsules having wall films comprising 
polyurethane-polyurea resins. 

25 [0115] Microcapsules having wall films comprising polyurethane-polyurea resins are produced by mixing a wall 
material such as polyvalent isocyanate in the core substance to be encapsulated, emulsifying and dispersing the mix- 
ture in the aqueous medium of dissolved protective colloid substance such as polyvinyl alcohol, and increasing the tem- 
perature to cause the high molecular compound-forming reaction at the oil droplet interface. 

[0116] Specific examples of polyvalent isocyanate compounds include diisocya nates, e.g., m-phenylene diisocy- 

30 anate, p-phenylene diisocyanate, 2,6-tolylene diisocyanate, 2,4-tolylene diisocyanate, naphthalene-1 ,4-diisocyanate, 
diphenylmethane-4,4 -diisocyanate, S.^-diphenylmethane^^-diisocyanate, xylene-1 ,4-diisocyanate, 4,4'-diphenyl- 
propane diisocyanate, trimethylene diisocyanate, hexamethylene diisocyanate, propylene-1,2-diisocyanate, butylene- 
1,2-diisocyanate, cyclohexylene-1 ,2-diisocyanate, and cyclohexylene-1,4-diisocyanate, triisocya nates, e.g., 4,4,', 4"- 
triphenylmethane triisocyanate and toluene-2,4,6-triisocyanate, tetraisocyanates, e.g., 4,4-dimethyldiphenylmethane- 

35 2,2',5,5-tetraisocyanate, and isocyanate prepolymers, e.g., adducts of hexamethylene diisocyanate and trimethyloi pro- 
pane, adducts of 2,4-tolylene diisocyanate and trimethylolpropane, adducts of xylylene diisocyanate and trimethylolpro- 
pane, and adducts of tolylene diisocyanate and hexanetriol, but the present invention is not limited to the above 
compounds. If necessary, two or more compounds can be used in combination. Particularly preferred of these are those 
having three or more isocyanate groups in the molecule. 

40 [0117] As wall materials of microcapsules, the above-described gelatin, polyurea, polyurethane, polyimide, polyes- 
ter, polycarbonate, melamine, etc., can be used, but for obtaining heat-responding microcapsules, polyurea and poly- 
urethane walls are preferred. For imparting heat-responding property to capsule walls, the capsule walls preferably 
have a glass transition point of from room temperature to 200°C, particularly preferably from 70 to 150°C. 
[0118] For controlling the glass transition point of the capsule walls, the kinds of polymers of the capsule walls may 

45 be selected or it is possible to add an appropriate plasticizer. As such auxiliaries, a phenol compound, an alcohol com- 
pound, an amide compound, and a sulfonamide compound can be exemplified, and they can be contained in the core 
substance in the capsules, or they may be added to the outside of the capsules as a dispersion. 
[0119] General methods of microencapsulation and the materials for use are disclosed in U.S. Patents 3,726,804 
and 3,796,696, which can be applied to the present invention. 

50 [0120] The size of the microcapsule is preferably from 0.02 to 5 u.m, more preferably from 0.05 to 0.7 ^im, on volume 
average, from the improvement of the resolving power of images and handling. Hydrophobitization precursor which 
contains polymerizable monomer/crosslinkable compound and forms hydrophobic polymer/crosslinked structure in the 
vicinity of particle due to rupture by heat 

[0121] The hydrophobitization precursor described above is a dispersion containing polymerizable mono- 
55 mer/cross linkable compound which do not react at normal temperature, cause a polymerization reaction by the work of 
heat, and hydrophobitize the vicinities of the precursor particles. As examples thereof, the systems including polymer- 
izable monomers in which a polymerization reaction, in particular, a crosslinking reaction advances at high temperature, 
heat-crosslinkable polymers and oligomers having a crosslinking group, and thermal polymerization initiators can be 
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. Medium of sol/g el convertible system ) 

[0128] Particularly preferred media for the image-recording layer of the present invention are sol/gel convertible 
systems described below. That is, the sol/gel convertible system is a sol in the state of a coating solution, becomes a 

5 gel state after coating and during the lapse of time, thus can be applied to a printing plate. The sol/gel convertible sys- 
tems which are preferably applied to the present invention are polymers wherein the bonding groups of polyvalent ele- 
ments form a network structure via oxygen atoms and, at the same time, polyvalent metals also have hydroxyl groups 
and alkoxyl groups not bonded and they are mixed and form resinous structure. The systems are in a sol state before 
coating when there are many alkoxyl groups and hydroxyl groups, and the network resinous structure comes to 

10 heighten with the advancement of ester bonding after coating and becomes gel state. In addition to the property that 
the degree of the hydrophilicity of the resinous structure varies, the sol/gel convertible systems according to the present 
invention also have the function of bonding a part of the hydroxyl groups to the solid fine particles to modify the surfaces 
of the solid fine particles, to thereby change the degree of the hydrophilicity. The polyvalent bonding elements of the 
compounds having sol/gel convertible hydroxyl groups and alkoxyl groups are aluminum, silicon, titanium and zirco- 

15 nium, all of which can be used in the present invention. The sol/gel convertible systems by siloxane bonding which are 
most preferably used in the present invention are described below. Sol/gel conversion using aluminum, titanium and zir- 
conium can be executed by substituting respective elements with the following-described silicons. 
[0129] In the above, since the metallic fine piece (i.e., sometimes, called the metallic dust) has a light/heat convert- 
ing property, i.e., the property of absorbing light energy and converting it to heat energy, if the energy of the irradiated 

20 light is sufficiently large, the temperature of the metallic fine piece increases more than the melting point of the metal 
by the light absorbed by the metallic fine piece itself, as a result, the metallic fine piece fuses and forms a metal thin 
layer. Further, it is thought that when the metallic fine piece fuses, the binder matrix also fuses together by the work of 
the heat, and shows the similar function with being surrounded by the metal thin layer. Accordingly, the part irradiated 
with light forms imagewise metal layer area, and the surface of the metal thin layer shows conspicuous hydrophobicity 

25 and also high mechanical strength, therefore, excellent printing quality with high discrimination and the superior printing 
property can be realized. Moreover, the plate-making process is simple and requires no development, thus sufficiently 
satisfy the object of the present invention. 

[0130] This mechanism is further explained by Fig. 1. Fig. 1 is a typical drawing showing a representative plate- 
making process according to the present invention. Printing plate precursor 1 shown on the left side of Fig. 1 comprises 

30 support 2 and image-recording layer 3 provided on support 1, and image-recording layer 3 comprises superficially 
hydrophilic particles 4 carrying metallic fine piece 5. In the example shown in Fig. 1, metallic fine piece 5 is a dust of 
metallic silver, and superficially hydrophilic particles 4 are titanium oxide particles. Printing plate 11 on the right side of 
Fig. 1 shows that silver fine piece 5 melts due to heat by irradiation with laser beam 6 shown in arrows on the upper 
side of printing plate precursor 1 on the left side and becomes silver thin layer 15, and a hydrophobic area is formed on 

35 the surface of the irradiated area of the image-recording layer containing titanium oxide particles 14 where the silver 
fine piece has vanished. 

[0131] The superficially hydrophilic particles carrying metallic fine piece are the surfaces of hydrophilic particles 4 
in Fig. 1. The hydrophilic surfaces carrying metallic fine piece are preferably the surfaces of the particles. The surface 
of the printing plate precursor which is hydrophilic by being roughened by the particles is smoothed by the thermo- 
40 fusion of the metallic fine piece, and it is thought that the acceleration of hydrophobitization is brought about by the con- 
version of the surface shape. 

[0132] As a means to make particle surfaces carry a metallic fine piece, a method of using a metallic compound 
having a photo-catalytic property can be applied to the present invention. According to this method, when the metallic 
compound is irradiated with an active light in the presence of a reducible metallic salt, the surface of the compound 
45 becomes a strongly reducible surface by the catalytic function and reduces the above metallic salt to precipitate a metal- 
lic fine piece on the surface. 

[0133] Another method is a method of using a sparingly water-soluble metallic compound. According to this 
method, when a reducible metallic salt is subjected to electroless reduction, a metallic fine piece is precipitated on the 
surface of the sparingly water-soluble metallic compound. 

so [01 34] According to the above methods of the present invention, the mere heat mode imagewise light irradiation on 
the printing plate precursor containing superficially hydrophilic particles carrying metallic fine piece on the surfaces is 
enough to form a metal layer of the metallic fine piece thermo-fused on the irradiated part, thus an ink-receptive image- 
wise hydrophobic area is formed, which generates noticeable difference in polarity between a non-irradiated area car- 
rying a metallic fine piece and showing conspicuous hydrophilicity. Therefore, a printing plate causing little printing 

55 smearing and excellent in press life can be produced by a simple method requiring no development. 

[0135] A first feature of the present invention is that since surface roughening is performed with carrying a metallic 
fine piece, the conspicuously hydrophilized surface is used as the ink-repellent area of the printing plate regardless of 
the sizes of the original polarities of the fine piece substances. 
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MoSe 2 . Zr0 2 , ZnO, ZnS. CdS. CdSe, PbS S.C. ^nown methods, e.g., sulfuric acid heating catenation or 
01431 Titanium oxide (Ti0 2 ) produced by arb W^J^ 1 ™ £ use 9 d n , he present invention. Any crysta 
oxygen oxidation after heat ch.orination of ^ cr * stalS ™ f 

^r^mX^ 

,„m I™ alkali metal atm such as — — •» „ k » 

metal atoms may oooci.t so long as the above R ot a lead atom, and aimilan, to th. abo- 

101461 B repnesants the same alkaline df^""*?*^ B^^chiometfically coordinate with tne formula. 

^^Z^r^^Z^'^ m« «. so long ,a me total o, 0 
stoichiometrically coordinate with the f° r ™ la - hp|onQin(J , 0 elements of Group V-A of the Periodic Table, such as 

!TLm.s=^^ 
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[0149] E represents a metal atom belonging to elements of Group IV of the Periodic Table, such as silicon, germa- 
nium, tin, lead, titanium, or zirconium, and two or more Group IV metal atoms may coexist. 
[0150] x represents an arbitrary numerical value of from 0 to 2. 

[0151] Specific examples of the compounds represented by formula AB 2 _ x C x D 3 _ x E x O 10 include CsLa 2 NbTi 2 O 10 , 

5 HCai.5Lao.5Nb2.5Tio.5O™, and LaNbTi 2 O 10 . 

[0152] As the manufacturing method of these compounds, for example, fine particles of CsLa 2 NbTi 2 O 10 can be 
obtained by finely pulverizing stoichiometrically corresponding Cs 2 C0 3 , La 2 0 3 , NbO s and Ti0 2 in a mortar, putting the 
content in a platinum crucible and calcining at 130°C for 5 hours, then cooling the calcined product and putting it again 
in the mortar and pulverizing to fine particles of a particle size of several micrometers or less. This method is not limited 

10 to fine particles of CsLa 2 NbTi 2 O 10 and also applied to HCa-j^Lao.sNb^Tio^O-jo and LaNbTi 2 O 10 represented by the 
above formula AB 2 _ x C x D 3 _ x E x O 10 (0< x <2). 

[0153] As other metallic compounds having a photocatalytic property, those easily commercially available can be 
used. 

[0154] In the present invention, a dispersed particle layer comprising at least one compound alone or combination 
15 of two or more of Ti0 2 , RTi0 3 , AB 2 _ x C x D 3 _ x E x O 10 , Sn0 2 , MoS 2 , MoSe 2 , Zr0 2 , ZnO, ZnS, CdS, CdSe, PbS, SiC, Bi 2 0 3 , 
W0 3 and Fe 2 0 3 is provided on the support. 

[0155] The optimal particle sizes of these metallic compound particles differ by the refractive indices and the 
absorption coefficients of the substances constituting the particles but are in general from 0.01 to 10 u.m, preferably 
from 0.02 to 5 um. Light absorption becomes inefficient due to light scattering if the particle sizes are too fine, and due 
20 to the reduction of dispersibility and interfacial reflection of particles if too big. 

[0156] The content of metallic compound particles in the hydrophilic layer containing metallic compound particles 
having a photocatalytic property is from 2 to 90 wt%, preferably from 5 to 80 wt%. 
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. Superficiall y hydrophilic light/heat convertible fine piece.) 



[0157] A light/heat convertible substance carried as a fine piece on the surface of a metallic salt having a photocat- - 
alytic property may be hydrophilic or hydrophobic in itself if the substance exhibits hydrophilicity in the carried state, and 
various well-known light/heat convertible substances can be used in the present invention. 

[0158] Light/heat convertible substances which can be preferably used in the present invention are metallic fine> 
30 piece and Al, Si, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Y, Zr, Mo, Ag, Au, Pt, Pd, Rh, In, Sn and W can be exemplified. 

[0159] Preferred among metals constituting these metallic dust are metals of after order (noble) in ionization ten- 
dency than a hydrogen element, e.g., Ag, Au, Cu, Pt, Pd and Rh, and particularly preferred elements are Ag, Au and ... 
Cu. These metals can be carried on the surfaces of particles of a metallic compound having a photocatalytic property 
by the above methods, but more preferably, when the particles of a metallic compound having a photocatalytic property; 
35 are irradiated with an active light in the presence of the water-soluble salts of the above metals, the water-soluble salts 
are photo-reduced and precipitated on the surface a metallic compound having a photocatalytic property as a dust, thus 
a hydrophilic surface is formed. Accordingly, the metallic compound particles having a photocatalytic property carrying 
a hydrophilic light/heat convertible dust of the present invention can be easily obtained. 

[0160] Water-soluble metallic salts which are used for forming a metallic dust are nitrates, sulfates, halogen acid 
40 salts, halides, halogen acid complex salts, ammonium complex salts (ammoniacal aqueous solution of each of the 
above salts), and sulfites of the above preferred metals. 

[0161] Metallic complex salt of ammonium and carboxy lie acid may also be used. For example, silver ammine com- 
plex nitrate, silver acetate, silver lactate and silver benzoate can be exemplified. 

45 Method of carrying metallic fine piece) 

[0162] For the surface of a metal having a photocatalytic property to carry a metallic fine piece, the metal having a 
photocatalytic property is irradiated with an active light in the presence of the metallic salt corresponding to the metal 
of the fine piece (i.e., the precursor of the metallic fine piece). Specifically, any of the following methods can be used, 

50 i.e., a method in which a hydrophilic layer containing metallic compound particles having a photocatalytic property dis- 
persed therein is immersed in an aqueous solution of a metallic salt, and the entire surface is irradiated with an active 
light, a method in which a hydrophilic layer containing metallic compound particles having a photocatalytic property is 
impregnated with an aqueous solution of a metallic salt and the entire surface is irradiated with an active light, a method 
in which a hydrophilic layer containing a metallic salt together with metallic compound particles having a photocatalytic 

55 property is irradiated with an active light, a method in which metallic compound particles having a photocatalytic prop- 
erty is suspended in a solution containing a metallic salt, irradiated with an active light to precipitate a metallic fine piece 
on the surfaces of the metallic compound particles in advance, and a method in which a coating solution containing at 
least metallic compound particles and a metallic salt is irradiated with an active light to precipitate a metallic fine piece 
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[0172] The content of the hardly water-soluble metallic compound particles in the hydrophilic layer containing the 
hardly water-soluble metallic compound particles is from 2 to 90 wt%, preferably from 5 to 80 wt%. 

.Reducible metallic salt) 

5 

[0173] Reducible metallic salts (i.e., metallic salts which are reduced) which can be applied to the present invention 
will be explained below. 

[0174] Since the non-reducibility of metallic salts are determined by the control of electroless reduction condition, 
usable metallic salts can be selected from the broader range than in the case of precipitating a metallic dust by utilizing 
10 photocatalytic property as described above. Preferred metallic salts are water-soluble metallic salts and the salts of ele- 
ments of after order in ionization tendency of the constitutional metallic element than a chromium element, i.e., the salts 
of nobler elements. These metallic elements include chromium, cobalt, nickel, tin, titanium, lead, iron(lll), copper, 
molybdenum, tungsten, rhodium, iridium, palladium, mercury, silver, platinum and gold. 

[0175] The metallic elements constitute particularly preferred metallic salts are silver, copper, iron, nickel, lead, pal- 
15 ladium, gold, platinum, tungsten, titanium, cobalt and chromium, and most preferred are iron, chromium, gold, silver and 
copper. 

[0176] The counter salts of the metallic element of metallic salts may be any form of salt so long as they are water- 
soluble, e.g., they are selected from inorganic salts such as nitrate, sulfate, chloride, and thiocyanate, ammine complex 
salts such as silver ammonium complex nitrate and copper ammonium complex nitrate, and polyhalo complex salts of 
20 silver and gold such as polychloro-silver complex ion. 

Reducing agent for electroless reduction, ) 

[0177] The reducing agents to be combined with reducible metallic salt are described below. 

25 [0178] As described above, the condition of a reducing agent is that the oxidation potential of the reducing agent is 
baser than the reduction potential of the metallic salt combined in the system of the concerned aqueous solution, which 
practically means that the maximum potential of the oxidation wave of the reducing agent is on the negative side (less 
side) than the maximum potential of the reduction wave of the metallic salt. More preferably, the reduction potential of 
the metallic salt is nobler than the oxidation potential of the reducing agent by 20 mV or more. 

30 [0179] As a practical standard, reducible compounds having the maximum potential of the oxidation wave of from 
+100 to -700 mV (SCE) are preferred. Hydrogen ions (or hydroxide ion) are concerned in many oxidation/reduction 
reaction, hence the maximum potential of the reduction wave in cyclic voltammetry of reducible compounds largely dif- 
fer by pH. Accordingly, the condition capable of precipitation and precipitation rate can be selected by the control of pH, 
and when the metallic salts are the above-described gold, silver or copper compounds, the appropriate maximum oxir 

35 dation potential of the reducing agent is from +100 to -700 mV (SCE) in the system of the concerned aqueous solution. 
Preferred reducing agents falling in this range of potential in the system of an alkaline aqueous solution will be 
described in further detail below. 

[0180] Specific examples of the reducing agents are shown below. 

40 1) Saccharides and carbohydrates 

[0181] Saccharides and carbohydrates including starches which are polymerized form of saccharides are used in 
the present invention as preferred reducing agents. The reducing property of saccharides and carbohydrates are 
thought to be weak, however, they have reducing property to sufficiently reduce the above-described reducible metallic 
45 salts under alkaline condition. In addition, they can be used in high concentration and the reduction reaction advances 
uniformly, therefore, even precise patterns can be formed with accuracy. 
[0182] As preferred specific examples, the following can be exemplified. 

[0183] Specific examples of monosaccharides for use in the present invention are shown below. The following can 
be exemplified as monosaccharides: glyceraldehyde, dihydroxyacetone (inclusive of a dimer), erythrose, threose, 

so ribose, arabinose, xylose, lyxose, xylulose, ribulose, deoxy-D-ribose, allose, altrose, glucose, mannose, gulose, idose, 
galactose, talose, quinovose, digitalose, digitoxose, cymarose, sorbose, tagatose, fucose, 2-deoxy-D-glucose, psicose, 
fructose, rhamnose, D-glucosamine, D-galactosamine, D-mannosamine, D-glycero-D-galactoheptose, D-glycero-D/L- 
mannoheptose, D-glycero-D-gloheptose, D-glycero-D-idoheptose, D-glycero-L-glucoheptose, D-glycero-L-talohep- 
tose, altroheptulose, mannoheptulose, altro-3-heptulose, glucuronic acid, N-acetyl-D-glucosamine, glycerol, threitol, 

55 erythritol, arabitol, adonite, xylitol, sorbitol, mannitol, iditol, talitol, dulcitol, and allodulcitol. 

[0184] Of these exemplified compounds, particularly preferably used are xylose, glucose, mannose, galactose, sor- 
bose, D-glycero-D/L-mannoheptose, glycerol, sorbitol and mannitol. 

[0185] Specific examples of polysaccharides for use in the present invention are shown below. The following can 
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be exempt as pdysaccnarides: maltose, cerblose ^ ^« ^ 
•ceSse.'Lethyl cel.u.ose. trimethy. cSlse,' hydroxyethy.me.hy. ce..u,ose 

51SS5 ^ZZ^^^^^ cellu,ose acetate succ,nate ' a 

ES. so .L starch, methy. ce.Mose e^ose SSSS^S^ 1 ^ 
cellulose, hydroxyethylmethyl cellulose, hyd~xypropy' cenu . y tjcular|y preferab | y used. 

celMose acetate succinate, and f^"^^^^^ commercial available. In addition, they can be 
[0187] Saccharides are in ex.stencew.dely and natura ^ 

of alkali hydroxide may be 10%. lution for e , ec troless reduction is from 0.1 to 30 

[0189] The addition amount of these sa ccha ndesto . *eaqueous ^ stoichiometrically large r than he 

pound and a complex-forming agent 

as a reducing agent. Specific examples of the aldehyde ^^f^^de, propionaldehyde, and butyra.de- 
a phat satLL aldehydes such as as acrolein, crotona.de- 

30 hyde Sphatic dialdehyde such as g.yoxal and ^^^^Tsa^^e. and heterocyclic aldehyde 
hyde and' propiola.dehyde, aromatic group, monosaccharides such as g ucose, 

So^^ 

.Hioi^blyTr- 

alkaline condition. pH is from 7 to 14. preferably from 9 to 12. 

3) Photographic developing agent 
40 [01921 F u rt he, t he fo .lo W ingcom P ounds r chare™ 

used as the reducing agent for electroless reduction, e g hyd R^km aminophe nol and N-methyl-p-am- 

^uinone, catechols such as catechol and ^^^^fZ^p-l^^ne, and diethyl-p- 
nophenol, p-phenylenediamines such as P-P he "y'^ d ' a ^' ' ^phenyl-3-pyrazolidones, 3-aminopyrazoles , 4- 
pSnylenediamine, 3-pyrazolidones such as ^f^^ZTVSoZs such as ascorbic acid, erysorbic acd. 
aminopyrazolones, 5-aminouraci.s. ^"'^^^SiriSShenote. 2.4-disu.fonamidopheno.s, resorans 
and leductonic acid, o- or p-sulfonam.donaphthols o- or P Qf p . acylami nophenols. 2-sulfonam.dom- 

such as resorcin and diaminoresorcin. Z^' 8 *^ 

danones 4-sulfonamido-5- P yrazolones. 3-sulfonam.do.ndoles sul ^arazine phenylhydrazine and hydrazobenzene. 
robSriazo.es. sulfonamide ^^^^SS^ prefeU. Particularly preferred leduc- 

K are ^^^^^^^t^s solution for electroless reduction is fiom 
Si94] The addition amount of these develop.ng agente to the aqu when agents are used 

Us to 1.0 mo.. ^X^Z ^X^ 2^ SIS condition. P H is preferably lower than that ,n the 
as the reducing agent, they are also V**™* us 2 preferably from 7 to 9. 

55 developing condition of photographic matenals, e.g., trom d io 
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Method of carrying metallic fine piece) 

[0195] For the surface of a hardly water-soluble metallic compound to carry a metallic fine piece, the aqueous solu- 
tion for electroless reduction containing a reducing agent is applied to the surface of the metallic compound in the pres- 

5 ence of the metallic salt corresponding to the metal of the fine piece (i.e., the precursor of the metallic fine piece). 
Specifically, any of the following methods can be used, i.e., a method in which a metallic salt and a reducing agent are 
added to the aqueous solution for electroless reduction, and a hydrophilic image-recording layer containing metallic 
compound particles dispersed therein is immersed in or impregnated with the aqueous solution to thereby precipitate a 
metallic fine piece on the surfaces of the particles, a method in which a hydrophilic image-recording layer containing a 

10 metallic salt together with metallic compound particles is immersed in or impregnated with the aqueous solution con- 
taining a reducing agent to thereby precipitate a metallic fine piece on the surfaces of the particles, and a method in 
which hardly water-soluble metallic compound particles are suspended in the aqueous solution for electroless reduction 
containing a reducing agent, to thereby precipitate a metallic fine piece on the surfaces of the metallic compound par- 
ticles in advance, and an image-recording layer is coated with the above metallic compound particles. When an aque- 

15 ous solution of a metallic salt is used, the concentration of the metallic salt in the aqueous solution is from 0.0001 to 10 
mol/liter, preferably from 0.001 to 5 mol/liter, and more preferably from 0.01 to 2 mol/liter. When a metallic salt is impreg- 
nated or added to an image-recording layer, the metallic salt is impregnated or added so that the concentration in the 
reduction reaction atmosphere of the precipitation of a metallic fine piece becomes from 0.0001 to 10 mol/liter, prefer- 
ably from 0.001 to 5 mol/liter, and more preferably from 0.01 to 2 mol/liter. 

20 [0196] The preferred coating rate of a metallic fine piece carried on the surface of a metallic compound is the same 
as described above in the metallic compound particles having a photocata lytic property, and can be selected arbitrarily 
within the range of exhibiting heat mode light response. In general, the coating rate exhibiting heat mode light response 
on a practicable level is 2% or more, and the entire surface may be coated. However, for maintaining high surface 
hydrophilicity, the coating rate is 90% or less, preferably from 20 to 80%. The concentrations of a reducing agent and a 

25 metallic salt, pH, temperature and reaction time are selected so as to reach the above range of the coating rate. 

.Other guxiliary additives) 

[0197] The aqueous solution for electroless reduction or, if necessary, a hydrophilic image-recording layer may con- .* 
30 tain the following compounds for the purpose of accelerating the precipitation of a metallic fine piece or suppressing a 
side-reaction. 

1) Complex-forming agent 

35 [0198] Complex-forming agents, which are not an essential component in the present invention but are preferably 
used for the precipitation of a metallic fine piece according to the kinds of metallic salts and reducing agents, will be 
described below. A complex-forming agent is added to the aqueous solution for electroless reduction but it may be 
added to a hydrophilic image-recording layer according to circumstances. 

[0199] In the system of the aqueous solution for electroless reduction, the reduction precipitation of a metallic salt 
40 often competes with the formation reaction of a metallic hydroxide, the aqueous solution frequently becomes unstable. 
Accordingly, in such a case, it is preferred to add a complex-forming agent corresponding to the metal ion to an alkaline 
solution of a water-soluble metallic salt to stabilize the metallic salt. Such a complex-forming agent preferably has a total 
safety constant of at least 10 3 or more, and the system in which a complex-forming agent is at least equimolar or more 
to the water-soluble metallic salt is selected. 
45 [0200] Preferred complex-forming agents which satisfy the conditions to water-soluble metallic salts, in particular, 
gold, silver and copper compounds, are selected from nitrogen-containing organic compounds, sulfur-containing 
organic compounds and oxygen-containing organic compounds. Particularly preferred complex-forming agents are 
selected from each compound group of halide, thiocyanic acid, cyanide, alkanolamine, aliphatic amine, cyclic amine, 
amino acid, ammonium, thiourea, and thiosulfate. 
50 [0201] Specific examples of complex-forming agents are described below but the complex-forming agents for use 
in the present invention are not limited thereto. 

[0202] Chlorine ion, bromine ion, iodine ion, ammonium, cyanide ion, thiocyanate Ion, sulfite ion, thiosulfate ion, 
thiourea, aliphatic primary amine (straight chain or branched dodecylamine, hexylamine, nonylamine, pentade- 
cylamine, etc.), cyclic amine (pyridine, imidazole, 2-methylimidazole, triazole, thiadiazole, picoline, piperazine, pyrrole, 
55 piperidine, pyrazine, pyrimidine, pyridazine, isothiazole, quinoline, isoquinoline, etc.), alkanolamine (diethanolamine, 
monoethanolamine, isopropanolamine, triisopropanolamine, etc.), polyamine (triethylenetetramine, pentaethylenehex- 
amine, diethylenetriamine, ethylenediamine, etc.), amino acid (alanine, arginine, histidine, cysteine, methionine, 
glutamine, etc.), thiol (thioglycol, etc.), thiosemicarbazide and thiouracil. 
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^- tu i am ps Tr* ThRnrv of the _PhQtographlc 
t020 3, The complex-forming agents to siiver ions are descnbed ,n T.H. James, Ib*^ 
[0203] if oo 8 to 11. Macmillan Publishing Co., Inc. alkaline 

jSTwhen a compiex-forming agent is used by adding to ,* e ^^X^^^^ 

ably from 0.1 to 2 mol/liter. 

2) Alkali agent and pH buffer ^ ^ ^ 
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rn909l The amount of an alKan ageru ui a 
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tine piece becomes the above concentration. 
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3) Surfactant . nrefera- 
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fonic acids having from 9 to 26 carbon atoms, alkyl-benzenesulfonic acids, and polyoxyethylene-containing sulfuric 
acids and polyoxyethylene-containing phosphoric acids, e.g., lauroylpolyoxyethylene sulfuric acid, stearoylpolyoxyeth- 
ylene sulfuric acid, cetyloxypolyoxyethylene sulfonic acid, and oleyloylpolyoxyethylenephosphonic acid. 
[0215] The addition amount of these surfactants is generally from 0.1 to 10 g, preferably from 0.5 to 5 g, per liter of 
5 the aqueous solution for electroless reduction. 

[0216] Surfactants may be used alone or in combination of two or more. 

4) Viscosity controlling agent 

w [0217] For controlling the viscosity of the aqueous solution containing a reducible metallic salt and a reducing agent 
and for precipitating a metallic dust on the surfaces of metallic compound particles uniformly and not coarsely, the aque- 
ous solution can contain a water-soluble high molecular compound as a viscosity controlling agent. 
[0218] High molecular compounds which show a certain degree of viscosity increase when dissolved in an aque- 
ous solution, have a function of protective colloid, and do not adversely affect the reducing property of an aqueous solu- 

15 tion can be used. As for the viscosity, a high molecular compound is added so as to reach a viscosity coefficient of from 
0.05 to 50 cp (centipoise), preferably from 0.1 to 20 cp. A viscosity coefficient, i.e., viscosity, can be obtained with a fall- 
ing ball viscometer, a rotational viscometer, an Ostwald viscometer, or arbitrary viscometers based on the same princi- 
ple as any of the above and having appropriate measurement range. The above-described viscosity is the measured 
value at 25°C unless otherwise indicated. 

20 [0219] Preferred examples of water-soluble high molecular compounds include gelatin, polyvinyl alcohol, partially 
saponified polymer of polyvinyl alcohol, polyvinyl pyrrolidone, partially saponified polymer of polyvinyl pyrrolidone, poly- 
acrylic acid, polymethacrylic acid, and water-soluble esters thereof; polystyrene sulfonic acid; copolymers of acrylic 
acid, methacrylic acid, and water-soluble esters thereof, styrene and acrylonitrile; and water-soluble cellulose deriva- 
tives such as methyl cellulose, ethyl cellulose, hydroxymethyl cellulose, hydroxyethyl cellulose, carboxymethyl cellulose, 

25 carboxyethyl cellulose, methoxymethyl cellulose, and methoxyethyl cellulose. 

[0220] The addition amount of these water-soluble high molecular compounds is appropriately selected so as to 
reach the above viscosity, in many cases the addition amount is from 1 to 20 g per liter of the aqueous solution for elec- 
troless reduction. 

[0221] These high molecular compounds may be used alone or in combination of two or more. 

30 

Pretreatment of activation^ 

[0222] There are cases where the precipitation of a metallic fine piece does not sufficiently advance according to 
the combination of reducible metallic salts and reducing agents. In such a case, activation pretreatment may be per- 

35 formed to provide in advance a highly active precipitation speck on the surface of the particle carrying a metallic dust. 
[0223] Preferred precipitation specks are metallic fine particles of palladium, platinum, iridium or rhodium. When a 
palladium speck is provided as a precipitation speck, the surface of the particle carrying a metallic dust is treated with 
a tin chloride solution obtained by dissolving from 0.2 to 0.5 mol of tin chloride per liter of a 0.01 to 0.1 mol of a hydro- 
chloric acid aqueous solution for 1 to 10 minutes at room temperature, and then treated with a palladium chloride solu- 

40 tion obtained by dissolving from 0.1 to 0.5 g of palladium chloride per liter of a 0.01 to 0.1 mol of a hydrochloric acid 
aqueous solution for 1 to 3 minutes at room temperature. Palladium complex salts, such as palladium potassium chlo- 
ride may be used in place of palladium chloride. When metallic fine particles of platinum, iridium or rhodium are used 
as the precipitation specks, treatment is performed in the same manner by using the acid solution of each metallic com- 
pound. 

45 [0224] In electroless reduction to make a hardly water-soluble particle surface carry a metallic dust, the tempera- 
ture suitable for each reaction system is selected from the range of from room temperature to 90°C, in many cases the 
temperature is preferably from 25 to 50°C. The time of the treatment is also appropriately selected according to the tem- 
perature, generally the reaction condition that a metallic dust is formed from several seconds to 10 minutes is selected. 
The activity of electroless reduction system is adjusted by controlling the concentration of each of a water-soluble 

50 metallic salt, a complex-forming agent, and a reducing agent, and the pH of a reaction solution. 

Constitution of Imag e-Recording Layer 

[0225] The metallic compounds carrying a superficially hydrophilic light/heat convertible fine piece according to the 
55 present invention have been described. The constitution of an image-recording layer, i.e., a photosensitive layer, con- 
taining the metallic compound will be described below. 

[0226] The constitution of an image-recording layer according to the present invention comprises a hydrophilic 
medium having dispersed therein metallic compound particles carrying a superficially hydrophilic light/heat convertible 
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wherein at least one of R° represents a hydroxyl group, a hydrocarbon group or a heterocyclic group; Y represents a 
hydrogen atom, a halogen atom, -OR 1 , -OCOR 2 or -N(R 3 )(R 4 ); (R 1 and R 2 each represents a hydrocarbon group, and 
R 3 and R 4 , which may be the same or different, each represents a hydrogen atom or a hydrocarbon group); and n rep- 
resents 0, 1 , 2 or 3. 

[0233] R° in formula (II) preferably represents, as a hydrocarbon group or a heterocyclic group other than a hydroxyl 
group, a straight chain or branched alkyl group having from 1 to 12 carbon atoms which may be substituted (e.g., 
methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, dodecyl, etc.; as the substituents of these groups, 
halogen (chlorine, fluorine, bromine), hydroxyl, thiol, carboxyl, sulfo, cyano, epoxy, -OR* (R 1 represents methyl, ethyl, 
propyl, butyl, heptyl, hexyl, octyl, decyl, propenyl, butenyl, hexenyl, octenyl, 2-hydroxyethyl, 3-chtoropropyl, 2-cyanoe- 
thyl, N,N-dimethylaminoethyl, 2-bromoethyl, 2-(2-methoxyethyl)oxyethyl, 2-methoxycarbonylethyl, 3-carboxy propyl, 
benzyl, etc.), -OCOR" (R H has the same meaning as R'), -COOR", -COR", -N(R"')(R m ) (R'" represents hydrogen or has 
the same meaning as R\ two R m may be the same or different), -NHCONHR", -NHCOOR", -Si(R") 3 , -CONHR"* and - 
NHCOR" can be exemplified. A plurality of substituents may be substituted on the alkyl group), a straight chain or 
branched alkenyl group having from 2 to 12 carbon atoms which may be substituted (e.g., vinyl, propenyl, butenyl, pen- 
tenyl, hexenyl, octenyl, decenyl, dodecenyl, etc., as the substituents of these groups, the same groups described above 
as the substituents of the alkyl group can be exemplified), an aralkyl group having from 7 to 14 carbon atoms which may 
be substituted (e.g., benzyl, phenethyl, 3- phenyl propyl, naphthylmethyl, 2-naphthylethyl, as the substituents of these 
groups, the same groups described above as the substituents of the alkyl group can be exemplified, a plurality of sub- 
stituents may be substituted), an alicyclic group having from 5 to 10 carbon atoms which may be substituted (e.g., 
cyclopentyl, cyclohexyl, 2-cycIohexylethyl, 2-cyclopentylethyl, norbornyl, adamantyl, etc., as the substituents of these 
groups, the same groups described above as the substituents of the alkyl group can be exemplified, a plurality of sub- 
stituents may be substituted), an aryl group having from 6 to 12 carbon atoms (e.g., phenyl, naphthyl, as the substitu- 
ents of these groups, the same groups described above as the substituents of the alkyl group can be exemplified, a 
plurality of substituents may be substituted), or a heterocyclic group containing at least one atom selected from a nitro- 
gen atom, an oxygen atom and a sulfur atom which may be condensed (e.g., pyran, furan, thiophene, morpholine, pyr- 
role, thiazole, oxazole, pyridine, piperidine, pyrrolidone, benzothiazole, benzoxazole, quinoline, tetrahydrofuran, etc., 
each of which may have a substituent, as the substituents of these groups, the same groups described above as the 
substituents of the alkyl group can be exemplified, a plurality of substituents may be substituted). 
[0234] Preferably Y represents an -OR 1 group, an -OCOR 2 group or an -N(R 3 ) (R 4 ) group. 

[0235] In the -OR 1 group, R 1 represents an aliphatic group having from 1 to 10 carbon atoms which may be substi- 
tuted (e.g., methyl, ethyl, propyl, butoxy, heptyl, hexyl, pentyl, octyl, nonyl, decyl, propenyl, butenyl, heptenyl, hexenyl, 
octenyl, decenyl, 2-hydroxyethyl, 2-hydroxypropyl, 2-methoxyethyl, 2-(methoxyethyloxo)ethyl, 2-(N,N-diethyl- 
amino)ethyl, 2-methoxy propyl, 2-cyanoethyl, 3-methyloxapropyl, 2-chloroethyl, cyclohexyl, cyclopentyl, cyclooctyl, chlo- 
rocyclohexyl, methoxycyclohexyl, benzyl, phenethyl, dimethoxybenzyl, methylbenzyl, bromobenzyl, etc.). 
[0236] In the -OCOR 2 group, R 2 represents an aliphatic group having the same meaning as R 1 or an aromatic 
group having from 6 to 12 carbon atoms (as the aromatic group, those described above in the aryl group in R can be 
exemplified). 

[0237] In the -N(R 3 )(R 4 ) group, R 3 and R 4 , which may be the same or different, each represents a hydrogen atom 
or an aliphatic group having from 1 to 10 carbon atoms which may be substituted (e.g., the same groups described in 
R 1 of the -OR 1 group can be exemplified). 

[0238] More preferably the total number of the carbon atoms of R 3 and R 4 is not more than 16. 
[0239] As the specific examples of the silane compound represented by formula (II), the following compounds can 
be exemplified, but the present invention is not limited to these compounds: tetrachlorosilane, tetrabromosilane, tetram- 
ethoxysilane, tetraethoxysilane, tetraisopro poxy silane, tetra-n-propylsilane, tetra-t-butoxysilane, tetra-n-butoxysilane, 
methyltrichlorosilane, methyltribromosilane, methyltrimethoxysilane, methyltriethoxysilane, methyltriisopropoxysilane, 
methyltri-t-butoxysilane, ethyltrichlorosilane, ethyltribromosilane, ethyltrimethoxysilane, ethyltriethoxysilane, ethyltriiso- 
propoxysilane, ethyltri-t-butoxysilane, n-propyltrichlorosilane, n-propyltribromosilane, n-propyltrimethoxysilane, n-pro- 
pyltriethoxysilane, n-propyltriisopropoxysilane, n-propyltri-t-butoxysilane, n-hexyltrichlorosilane, n-hexyltribromosilane, 
n-hexyltrimethoxysilane, n-hexyltriethoxysilane, n-hexyltriisopropoxysilane, n-hexyltri-t-butoxysilane, n-decyltrichlorosi- 
lane, n-decyltribromosilane, n-decyltrimethoxysilane, n-decyltriethoxysilane, n-decyltriisopropoxysilane, n-decyltri-t- 
butoxysilane, n-octadecyltrichlorosilane, n-octadecyl-tribromosilane, n-octadecyltrimethoxysilane, n-octadecyltriethox- 
ysilane, n-octadecyltriisopropoxysilane, n-octadecyl-tri-t-butoxysilane, phenyltrichlorosilane, phenyltribromosilane, 
phenyltrimethoxysilane, phenyltriethoxysilane, phenyltriisopropoxysilane, phenyltri-t-butoxysilane, dimethoxydiethox- 
ysilane, dimethyldichlorosilane, dimethyldibromosilane, di methyl dimethoxysi lane, dimethyldiethoxysilane, diphenyl- 
dichlorosilane, diphenyldibromosilane, diphenyldimethoxysitane, diphenyldiethoxysilane, phenylmethyldichlorosilane, 
phenylmethyldibromosilane, phenylmethyldimethoxysilane, phenylmethyldiethoxysilane, triethoxyhydrosilane, tribro- 
mohydrosilane, trimethoxyhydrosilane, isopropoxyhydrosilane, tri-t-butoxyhydrosilane, vinyltrichlorosilane, vinyltribro- 
mosilane, vinyltrimethoxysilane, vinyltriethoxysilane, vinyltriisopropoxysiiane, vinyltri-t-butoxysilane, 
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propyimemy u. ^ n ivridoxvDropyltri-t-butoxysilane, y-meinacryiwyH vi ^m^thacrvloxvpropyltriisopro- 

isopropoxysilane, r glycidoxypro P y „ GthacrvloxyP ropyltrimethoxysilane, r^ethacry ioxy P . J£ 

p 2 «l ExampLs of «. -««* S,Sh,OOCHCOCH,, 2 . Sn(0 R -)„ Sn(CH 3 COCHCOCH,) 4 , 

aqueous solution) or less. not restricte d but when catalysts in h,gh con^tra- 

?0244] The kinds of the acidic catalyst or the bas.c catalyst ar crystg| gra|ns fter <*! 

ion must be used, catalysts constituted from the e ements_ *h ch^r^y nydrocnloric acid, carboxyl.c ac.ds 

dnatTon are preferred. Specifically as the ^^£^1* acid, hydrogen peroxide carbonic aat £ 
such as nitric acid, sulfuric acid, sulfurous acid. h y dr ° gen ^ u '™ e : ( r bv RCOOH wherein R is substituted w.th othe ele 
m Tc acS. and acet c acid, substituted carboxylic acd represented by RCOOH gnd as the basic cataly sts, 

meni or substituents. and sulfonic acid such as ™«™L™ and aniline can be exemplified 

ammoniacal bases such as aqueous ^^^^Z sol/gel method is particularly Preferably used 
r£?51 As described above, an image-record.ng layer produced oy m ■ a ^ ^ method are 

n the lithogiph'c printing plate precursor according to the P ^J^SSiU. Agune Shofu-Sha (1988) and 
bribed n -io—^ 

HyHrnphilin high molgSularcoiBpayDd^ 

Sn water-soluble acryl-based copolymers conta n.ng ^ ^Pj.^* ^elc acid copolymer, polyacryhc acd 
such as polyvinyl pyrrolidone, vinyl acetate-croton.c ac d copolymer s*re ^ ^ thereofj a)ka , 

S^SSSkJ. p P o.yacry.amide, acrylic acid, SSi- oxide), water-soluble resins such 

fa! metallic salts or ammonium sa.ts • ^«^2E^S,J d ^ acrylate, polyethylene glycol d.acr- 

SSSSKSS^ above-described organic high molecular cor, 

S 7 ] As waterproofing agents for crosslmk.ng «^ efomakte ^ resins, urea-formaldehyde 
'pounds having a hydroxy, group S^SSLna. and methy.olated P-^""^ 

V p'o7ye"y.e P ne glycol dig.ycidy. ether, P*T^'^E5£2! polycarboxylic acids such as polyac. jc ^ 
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Al, Sn, V and Cr, and modified polyamide-polyimide resins can be exemplifiefd. 

[0248] In addition, crosslinking catalysts such as ammonium chloride, a silane coupling agent, a titanate coupling 
agent can be used in combination. 

[0249] In the present invention, among the organic high molecular compounds having a hydroxyl group, gelatin is 
5 preferably mainly used. 

[0250] Gelatin is a kind of derived protein and there is no particular limitation on gelatin so long as it is called gelatin 
produced from collagen, Preferred gelatin is light in color, transparent, tasteless and odorless. Further, photographic 
gelatin is preferably used because physical properties, such as the viscosity as an aqueous solution, jelly strength of 
gel, are within a constant range. 
w [0251] The water-resisting property of the image-recording layer of the present invention is improved by using gel- 
atin-hardening compounds in combination to thereby harden the layer. 

[0252] Well-known gelatin-hardening compounds can be used in the present invention. With respect to gelatin- 
hardening compounds, e.g., T.H. James, The Theory of the Photoaraphic Processes . Chap. 2, Section III, Macmillan 
Publishing Co., Inc. (1977), and Research Disclosure . No. 17643, p. 26 (Dec, 1970) can be referred to. 
15 [0253] As preferred examples of gelatin-hardening compounds, dialdehydes such as succinaldehyde, glutaralde- 
hyde, and adipoaldehyde, diketones (e.g., 2,3-butanedione, 2,5-hexadione, 3-hexene-2,5-dione, 1,2-cyclopentadione, 
etc.), and active olefin compounds having 2 or more double bonds bonded to electron attractive groups adjacently can 
be exemplified. 

[0254] The amount of the gelatin-hardening compound is preferably from 0.5 to 20 weight parts, more preferably 
20 from 0.8 to 10 weight parts, per 100 weight parts of the gelatin. 

[0255] The image-recording layer obtained with this range of the gelatin-hardening compound retains film strength, 
shows a water resisting property and, at the same time, does not hinder the hydrophilicity of the image-recording layer. 

Other Additives to Image-Recording Layer 

25 

[0256] Besides the above-described metallic compound particles having a photocatalytic property carrying a 
hydrophilic light/heat convertible dust and hydrophilic medium, the image-recording layer can contain various com- 
pounds for the purpose of controlling the degree of hydrophilicity, improving the physical properties of the image-record- 
ing layer, improving the mutual dispersibility of the composition constituting the layer, improving coating property, 
30 improving printing aptitude, and for the convenience of plate-making work. As such additives, the following compounds 
can be exemplified. 

.Hydrophilic sol particles j 

35 [0257] The image-recording layer of the lithographic printing plate precursor according to the present invention may 
contain hydrophilic sol particles besides the above-described light/heat convertible substances, and organic high 
molecular compounds having a hydroxyl group for controlling hydrophilicity and improving film property. 
[0258] As the hydrophilic sol particles, although not particularly limited, preferably a silica sol, an alumina sol, an 
alumina-silica composite sol, titanium oxide, magnesium oxide, magnesium carbonate, and calcium alginate, and these 

40 compounds can be used for accelerating hydrophilization and strengthening a sol/gel film, even if they are not light/heat 
convertible. 

[0259] More preferred compounds are a silica sol, an alumina sol, an alumina-silica composite sol, a calcium algi- 
nate sol, and mixtures of these. 

[0260] A silica sol has many hydroxyl groups on the surface and the inside constitutes a siloxane bond (-Si-O-Si-). 
45 A silica sol is also called a colloidal silica which comprises ultra-super fine silica particles having a particle size of from 
1 to 100 nm dispersed in water or polar solvents. A silica sol is specifically described in, supervised by Toshiro Kagami 
and Akira Hayashi, Kojundo Silica no Ovo Gijutsu (Application Technique of High Purity SilicaV Vol. 3, published by 
CMC Publishing Co., Ltd. (1991). 

[0261] An alumina sol is an alumina hydrate (boehmite-based) having a particle size of from 5 to 200 nm, and dis- 
50 persed in water with the anions in water (e.g., a halide ion such as a fluorine ion and a chlorine ion, and carboxylate 
anions such as an acetate ion) as the stabilizer. 

[0262] The above hydrophilic sol particles preferably have an average particle size of from 10 to 50 nm, more pref- 
erably from 10 to 40 nm. All of these hydrophilic sol particles are easily commercially available. 

[0263] When each particle size of hydrophilic sol particles, hydrophilic particles carrying a metallic fine piece and 
55 hydrophilic sol particles (hereinafter these are sometimes merely referred to as silica particles) which may be used in 
combination falls within the above-described range, film strength of the obtained image-recording layer is sufficiently 
retained, and when the printing plate precursor is irradiated with laser beams and the like to make a printing plate and 
printing is performed, the printing plate generates no smearing due to ink adhesion to the non-image area, which shows 
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that the hydrophilic.ty .s remarkably excellen combina tion with the hydrophilic partic.es of the present 

[0264] The ratio of the silica parties which 

nvenL is from 1 00/0 to 30/70 by weight ratio. P^^lsZ contained in the image-recording .ayer, the add, 
; 265] When hydrophi.ic f^^^sS^^ P^-ably *™ 5 <° 80 "* «* ™* 

^rs^o s ~ 

r ^nir. high molec ular compound.) 

~ hi«h macular compounds for controlling the degree ot 

10266] The image-recording .ayer can contain ^^^^^ dispersibi.ity of other compo- 
hydrophi.icity. increasing the strength ^^^^ZL.Joo^o^s to be added include, e.g . pof- 
nents in the image-recording layer. Example of the organic h,g forma| , ^ 

yviny. chloride, polyvinyl acetate, po£myl P^^^ ^carbonate, epoxy resin, pheno. novolak, condej- 

?r^ re ro: P roL p rj^ 

Sthe present inventfon. Wat. emu.s.on ^^Z^X* S»«£- - - ^ — * 
fine polymer particles and, if necessary, a protect y 

roprene-system), and polyurethane res > ,ns ; added t0 the ima ge-recording layer, the addition amount is 

f> yc > and pigmenO 

achite Green oxalate, oxazine 4 perchlorate, qu.mzarn, 2K«-napht^1 5 P * im inonaphthoquinone- 
dye Sphenylmethane-series, dipheny.methane-sene^ oil Yellow #101, Oil Yellow #103, Oil Pink 

series, azomethine-series, and anthra^none-sen^ gJ-JJ^^ * s> oi| Black T -505 (manufactured by Onent 
#312 Oil Green BG, Oil Blue BOS. OH Blue #603, Oil Bla ■* BY. on B. i . ( 42535) ahy| Vloleti 

Chemioa. Industry Co.. Ltd.), ^^^J^ Co.. Ltd.). Brilliant Blue, 

Methylene Blue (C... 52015). Patent P« Btajna nufaoturad by S 4^ te ^minophe^.m.nonaph- 

- *- M * ™ 3247 and JP " A 

179290 can be exemplified. ima ae-recording layer, the addition amount is generally about from 
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[0273 ] Porwideningthestabilitytoprlntingcondit^ 

cursor of the present invention can ^^^^^^ JP-A-2-1 95356. and the ampholyte sur- 
the cationic surfactants ^^^^^1% ^ to the above-described nonionic and anionic 
factants as disclosed in jp-a-d»- iu*» «■ 

surfactants. surfactants alkyldi(aminoethyl) glycine, alkylpolyaminoethyl glycine 
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[0277] The ratio occupied by the above surfactants in the total solid contents in the image-forming layer is prefera- 
bly from 0.05 to 15 wt%, more preferably from 0.1 to 5 wt%. 

[0278] According to cases, the image-recording layer may use a fluorine-based surfactant within the above- 
described addition amount range of surfactant. Specifically, surfactants having a perfluoroalkyl group are preferably 
5 used, e.g., anionic surfactants having any of carboxylic acid, sulfonic acid, sulfate and phosphate, cationic surfactants 
such as aliphatic amine and quaternary ammonium salt, betaine type ampholytic surfactants, and nonionic surfactants 
such as aliphatic esters of polyoxy compounds, polyalkylene oxide condensation type, and polyethyleneimine conden- 
sation type can be exemplified. 

w • Solvent 

[0279] The coating solution for the image-recording layer is water solvent system and water-soluble solvent is used 
in combination for uniform liquefaction by inhibiting precipitation during preparation of the coating solution. Examples of 
water-soluble solvents include alcohols (e.g., methanol, ethanol, propyl alcohol, ethylene glycol, diethylene glycol, pro- 

15 pylene glycol, dipropylene glycol, ethylene glycol monomethyl ether, propylene glycol monomethyl ether, ethylene gly- 
col monoethyl ether, etc.), ethers (e.g., tetrahydrofuran, ethylene glycol dimethyl ether, propylene glycol dimethyl ether, 
tetrahydropyran, etc.), ketones (e.g., acetone, methyl ethyl ketone, acetylacetone, etc.), esters (e.g., methyl acetate, 
ethylene glycol monomethyl monoacetate, etc.), and amides (e.g., formamide, N-methylformamide, pyrrolidone, N- 
methylpyrrolidone, etc.), and the solvent may be used alone or two or more solvents may be used in combination. 

20 [0280] These solvents may be used alone or two or more solvents may be used in combination. When the coating 
solution is prepared, the concentration of the above-described constitutional components of the image-forming layer (all 
the solid contents including additives) in the solvent is preferably from 1 to 50 wt%. 

Coating 

25 

[0281] The coating solution prepared by mixing the above-described constitutional components is coated on a sup- 
port by any of the well-known coating methods and dried, thus a plate precursor is obtained. 

[0282] The coating method can be selected from the following well-known methods, e.g., bar coater coating, rotary 
coating, spray coating, curtain coating, dip coating, air knife coating, plate coating, roll coating, etc. 

30 [0283] The image-forming layer of the lithographic printing plate precursor according to the present invention can 
contain surfactants, e.g., the above-described various kinds of surfactants and the fluorine surfactants disclosed in JP- 
A-62-1 70950 for improving coating property. The addition amount of the surfactant is preferably from 0.01 to 1 wt%, 
more preferably from 0.05 to 0.5 wt%, based on the total solid contents in the image-recording layer. 
[0284] The dry coating amount of the image-forming layer (solid content) is varied according to the purpose but in 

35 the general lithographic printing plate precursor, it is from 0.1 to 30 g/m 2 , preferably from 0.3 to 10 g/m 2 , more preferably 
from 0.5 to 5.0 g/m 2 , and most preferably from 0.5 to 2.0 g/m 2 . 

[0285] Since the surface of the lithographic printing plate precursor according to the present invention is hydrophilic, 
it is liable to be affected by the environmental atmosphere and becomes hydrophobic during handling before use, to be 
influenced by temperature and humidity, or susceptible to mechanical scratches and staining. In general, protective 

40 work is performed by coating a plate burning conditioner (also called a gumming solution) on the plate in the plate-mak- 
ing process. If a protective solution is coated on the plate at the producing stage of the printing plate precursor, protec- 
tive function can be obtained from immediately after production and the time for coating a plate burning conditioner at 
plate-making stage can be saved, thus the workability is improved. This is very effective for the hydrophilic surfaces of 
the printing plate precursor of the present invention. 

45 [0286] Accordingly, in the preferred embodiment of the present invention, a water-soluble surface protective layer 
is provided on the image-recording layer as described above. The content of the surface protective layer is the same as 
the plate burning conditioner (a gumming solution). The details will be described later in the item of the coating solution 
as "a surface-finishing solution". 

50 Support 

[0287] A substrate (i.e., a support) on which a coating solution for the image-recording layer is coated will be 
described below. 

[0288] Substrates which can be used in the present invention are plate-like materials having dimensional stability, 
55 and examples of substrates include paper, paper laminated with plastics (e.g., polyethylene, polypropylene, polysty- 
rene), a metal plate (e.g., aluminum, zinc, copper, nickel, stainless steel), a plastic film (e.g., cellulose diacetate, cellu- 
lose triacetate, cellulose propionate, cellulose butyrate, cellulose acetate butyrate, cellulose nitrate, polyethylene 
terephthalate, polyethylene, polystyrene, polypropylene, polycarbonate, polyvinyl acetal, etc.), and paper or a plastic 
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film laminated or deposited with the above metals to be corrosjve on a printin g 

a main component and a trace amount of ^^^J^JS^ siiicon, iron, manganese, copper mag- 
al£> be used. Different elements which may be conta. ned ,n ^'™ m elements in the alu minum alloy .s at most 

nesium chromium, zinc, bismuth, nickel, titanium ^^^^Z^ are pure aluminum but 100% pure alu- 
by weight. Particularly preferred aluminum for use *^ small amount of different elements 

and particularly preferably from 0.15 to 0 2 desired , degre asing treatment for removing the roll.ng 

s,\?thesr c rtrp= 

ST Sur.ce roughening treatment of an - ^"-3= 

Sent of an aluminum plate can be performed by var, °^. m f^ e i e e Xerdissolving the surface. As mechanical 
by dissolving the surface, and chem.ca. ;£^J*£22 method, a' blasting method, or a buffing 
roughening, well-known methods, e.g.. « baH r f f^°j^ u g he ning the surface by immersing an aluminum plate 
meLd. can be used. As chemical roughening, a me hod « 9 as disclosed in JP . A -54-31187 is suitably 

Z a saturated aqueous solution of the aluminum salt of an """Bawcac Qf nitric acid electrolyte 

L^tsl— using mixed acids can be 

by alternating current or direct current can be used. Purtne, 

used as disclosed in JP-A-54-63902. rouah ening method using mechanical roughening and electro- 

ns] Of these surface ™ghen,ngm^ 
chemical roughening in combination as disclosed in JP A 55 

minum plate becomes from 0.3 to 1 .0 um subjected to alkali etching treatment with an 

^02951 The thus treatment and then to anodizing 

rr 0 £Te^» 

SSq Various electrolytes for and mixed acids of these are used. The 

plate and, in general, sulfuric acid, hydroch one tne kinds of electrolytes. 

Concentration of these electrolytes are ****"\*^Zte^Zs used but in general appropriately the concen- 
P297] Anodizing treatment conditions « teCSS is from 5 to 70°C, the electric current density is 

Lion of electrolyte is from 1 to 80 wt% *^™Z£gE£ from 1 0 seconds to 5 minutes, 
from 5 to 60 A/dm*, the voltage ,s from 1 1 to 100 ^eje^c ^ preferably from , . 5 10 4 .0 g/m . 

S in SZZSfiS. S^MiSSS P-phoric acid as electrolytic bath disclosed ,n 
45 uTpatent 3,51 1 ,661 are preferred. ano dized may be subjected to hydrophilizing treatment if 

[0300] The aluminum plate preferably roughened "J-J^us^alkaH metal silicate, e.g.. an aqueous solution 

. SSS.Si'Sp « patent 4,153.461. „ „ — - — - 

smearing can be prevented by hydrophilizing treatment. unde rcoating layer before coating a pho- 

03011 An aluminum plate and an SUS plate are ^J^TJKSI organic undercoating layer, e.g.. phos- 
tosensrtive layer, according to necessity. As organic ^JJJJ^SrthyT cellulose , dextrin, gum arabic. and 2- 
phonic acids having an amino group wc ^ su ^°X^os P ^c aai, naphthylphosphon.c acd . alkyl- 
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phenylphosphinic acid, naphthylphosphinic acid, atkylphosphinic acid, and glycerophosphinic acid which may have a 
substituent, amino acids such as glycine and p-alanine, and hydrochloride of amine having a hydroxyl group such as 
hydrochloride of triethanotamine can be exemplified, these organic compounds may be used in combination of two or 
more. 

5 [0302] These organic undercoating layers are provided by following methods. That is, the above organic com- 
pounds are dissolved in water or in an organic solvent, e.g., methanol, ethanol, methyl ethyl ketone, or mixture of these 
organic solvents, the obtained solution is coated on an aluminum plate and dried, or the above organic compounds are 
dissolved in water or in an organic solvent, e.g., methanol, ethanol, methyl ethyl ketone, or mixture of these organic sol- 
vents, an aluminum plate is immersed in the solution to make organic compounds adsorb onto the plate, then washed 

w with water and the like and dried to thereby obtain an organic undercoating layer. In the former method, the solution of 
the above organic compounds in concentration of from 0.005 to 10 wt% can be coated in various methods. For exam- 
ple, any of bar coater coating, rotary coating, spray coating, curtain coating can be used. Further, in the latter method, 
the concentration of the solution is from 0.01 to 20 wt%, preferably from 0.05 to 5 wt%, the immersion temperature is 
from 20 to 90°C, preferably from 25 to 50°C, and the immersion time is from 0.1 second to 20 minutes, preferably from 

15 2 seconds to 1 minute. 

[0303] The pH of the solution is adjusted with basic substances such as ammonia, triethylamine and potassium 
hydroxide or acidic substances such as hydrochloric acid and phosphoric acid. pH range maybe from 1 to 12. A yellow 
dye can be added to the solution for improving the tone reproducibility of photosensitive lithographic printing plates. 
[0304] The dry coating weight of the organic undercoating layer is generally from 2 to 200 mg/m 2 , preferably from 
20 5 to 100 mg/m 2 . When the coating weight is less than 2 mg/m 2 , sufficient press life cannot be obtained, while when it 
is ore than 200 mg/m 2 , the situation is the same. 

[0305] For securing contact adhesion between the support and the image-recording layer, an undercoating solution 
containing a silane coupling agent, or in some cases a titanium coupling agent, may be coated on the surface of the 
support. Silane coupling agents are generally represented by formula (RO) 3 SiR* (R and R' each represents an alkyl 
25 group), RO group is hydrolyzed and becomes OH group, and is bonded to the surface of the support by ether bonding, 
while the adhesion of R' group to the medium of the image-recording layer is improved through hydrolysis and ether 
bonding. 

[0306] Examples of silane coupling agents include 7-chloropropyltrimethoxysilane, vinyltrichlorosilane, vinyltri- 
ethoxysilane, vinyltris(p-methoxyethoxy)silane, Y^meth aery loxypropyltrimethoxysi lane, y-glycosidoxypropyltrimethoxysi- 
30 lane, -y-mercaptopropyltrimethoxysilane, ^aminopropyltriethoxysilane, v-ureidopropyltriethoxysilane, and N-((3- 
aminoethyl)-(P-aminopropyl)dimethoxysilane. 

[0307] For securing adhesion with the image-recording layer, the plastic support is subjected to well-known electro- 
static charge treatment before coating. 

35 Other Layers 

[0308] If necessary, a back-coating layer is provided on the back surface of the support. With respect to such back- 
coat layers, the organic high molecular compounds disclosed in JP-A-5-45885, and the coating layer comprising a 
metallic oxide obtained by hydrolysis and polymerization condensation disclosed in JP-A-6-35174 are preferably used 
40 in the present invention. 

[0309] Of these coating layers, alkoxyl compounds of silicon such as Si(OCH 3 ) 4 , Si(OC 2 H 5 )4, Si(OC 3 H 7 ) 4 , and 
Si(OC 4 H 9 ) 4 are available inexpensively and the coating layer of these metallic oxides are excellent in hydrophilicity. 

Plate-Making Method 

45 

[0310] The plate-making method of this lithographic printing plate precursor will be described below. This litho- 
graphic printing plate precursor can be applied to direct imagewise heat-sensitive recording by means of a thermal 
recording head, etc., and light/heat converting type exposure such as a solid state laser or a semiconductor laser emit- 
ting infrared ray of the wavelength of from 760 to 1 ,200 nm, high intensity flash light such as a xenon electric discharge 

50 lamp, and infrared lamp exposure. 

[031 1] Writing of images may be any of exposure system and scanning system. The former case is infrared ray irra- 
diation system, or the system of irradiating the plate precursor with xenon electric discharge lamp of high illumination 
intensity for a short time period and generating heat by light/heat conversion. When a face exposure light source such 
as an infrared lamp is used, preferred exposure amount varies by the illumination intensity but generally face exposure 

55 intensity before being modulated by images for printing is preferably from 0.1 to 10 J/cm 2 , more preferably from 0.1 to 
1 J/cm 2 . When a transparent support is used, exposure can be effected from the back side of the support through the 
support. It is preferred to select illumination intensity of exposure so as to reach the above exposure intensity with the 
irradiation time of from 0.01 to 1 msec, preferably from 0.01 to 0.1 msec. When irradiation time is long, it is necessary 
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a large amount of infrared ray ™£™ n * ^Z^neon laser, a helium-cadmium laser. «"^AG 'ase r 

from 0.3 to 1 J/cm . vvno nrocess called gumming is 

,o through the support. wh0 graphic printing plate is performed if prote cting solution (so- 

called gumming solution) on the p ate of tne lithograph.c pnnt.ng plate oy deteriora . 
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tion region of absorbance of 0.3 or more in the light/heat convertible spectral wavelength region of from 300 to 1 ,200 
nm, specifically means to have absorption maximum of absorbance of 0.3 or more in the wavelength region of the irra- 
diation light for image-forming (in the case of short wavelength, the wavelength region of 100 nm width with the wave- 
length as the center), or means that continuous spectral absorption wavelength region of 100 nm or more of 

5 absorbance of 0.3 or more is present even when the absorption maximum is not present in this wavelength region. 
[0324] Further, the transmission density of an image-forming layer is preferably from 0.3 to 3.0 measured based 
upon the International Standardization Organization ISOS-3 and IS05-4. If the transmission density exceeds 3.0, the 
intensity of radiant rays at the bottom part of the image-recording layer markedly reduces due to the attenuation of radi- 
ant rays, as a result, the conversion to hydrophobicity is difficult to occur. While when it is 0.3 or less, radiant ray energy 

10 is not sufficiently absorbed, as a result, the heat energy obtained by light/heat conversion is often insufficient. 

EXAMPLE 

[0325] The present invention will be illustrated in more detail with reference to examples below, but these are not to 
15 be construed as limiting the invention. 

EXAMPLE I 

(1) Preparation of Substrate 

20 

[0326] A rolled plate having a thickness of 0.24 mm of aluminum defined in JIS-A-1 050 containing 99.5% by weight 
of aluminum, 0.01% by weight of copper, 0.03% by weight of titanium, 0.3% by weight of iron, and 0.1% by weight of 
silicon was surface-grained using a 20% by weight aqueous suspension of 400 mesh pumicestone powder (manufac- 
tured by Kyoritsu Yogyo K.K.) and a rotary nylon brush (6,10-nylon), and then the plate was thoroughly washed with 
25 water. 

[0327] The plate was immersed in a 15% by weight aqueous solution of sodium hydroxide (containing 4.5% by 
weight of aluminum) and etched so as to reach the dissolving amount of aluminum of 5 g/m 2 , then washed with flowing 
water, and further neutralized with 1 % by weight nitric acid. Subsequently, the plate was subjected to electrolytic rough- 
ening treatment in a 0.7% by weight aqueous nitric acid solution (containing 0.5% by weight of aluminum) using rectan- 

30 gular alternating wave form voltage (electric current ratio r = 0.90, electric current wave form disclosed in JP-B-58-5796) 
of the anode time voltage of 10.5 V and the cathode time voltage of 9.3 V, with the quantity of electricity of the anode 
time of 160 coulomb/dm 2 . After washing with water, the plate was immersed in a 10% by weight aqueous solution of 
sodium hydroxide at 35°C and etched so as to reach the dissolving amount of aluminum of 1 g/m 2 , and then washed 
with water. The plate was immersed in a 30% by weight aqueous sulfuric acid solution at 50°C, desmutted, and washed 

35 with water. 

[0328] Further, the plate was subjected to porous anodized oxidation film-forming treatment in a 20% by weight 
aqueous sulfuric acid solution (containing 0.8% by weight of aluminum) at 35°C using direct current. That is, electrolysis 
was conducted at electric current density of 13 A/dm 2 and 2.7 g/m 2 of anodized oxidation film weight was obtained by 
controlling the electrolysis time. 
40 [0329] This substrate was washed with water, immersed in a 3% by weight aqueous solution of sodium silicate at 
70°C for 30 seconds, washed and dried. 

[0330] The reflection density of the thus-obtained aluminum substrate measured by Macbeth RD920 reflection den- 
sitometer was 0.30, and the central line average roughness was 0.58 |im. 

45 (2) Preparation of Hvdrophobitization Precursor 

[0331] Seven kinds of hydrophobitization precursors according to the present invention shown below and three 
kinds of hydrophobitization precursors out of the present invention were prepared. 

50 Precursor A: composite particle 1 having hetero coagulation surface layer ) 

[0332] Into a three neck flask were added 70 g of styrene, 30 g of trimethoxysilylpropyl methacrylate, 200 g of water, 
and 10 g of surfactant XL-102F (manufactured by Lion Co., Ltd. (a 4.7% ag. soin.)), and the temperature was raised to 
80°C while introducing nitrogen. Thereafter, the content of the flask was stirred for about 30 minutes, then 1 g of K 2 S 2 0 8 
55 was added thereto and emulsification polymerization was conducted at 80°C for 6 hours, thus resin particles having 
particle sizes of about 0.1 u.m were obtained. Further, 30 g of Snowtex C (manufactured by Nissan Chemical Industries, 
Ltd.) was added to the above resin particle dispersion solution and made silica sol particles hetero-coagulate on the 
surfaces of the resin particles. Thus composite particle 1 having a particle size of 0.15 ujm and having hetero-coagu- 
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particle 1 whose core comprised crosslinkea siyre 
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u.m was produced. 

Precursor G: cor e/shell particle 2) 

5 [0338] Into a three neck flask were added 80 g of styrene, 10 g of divinylbenzene, 10 g of Macromonomer AA-6 
(dispersant, manufactured by Toa Gosei Co., Ltd.), and 400 g of MEK, and the temperature was raised to 75°C while 
introducing nitrogen. Thereafter, the content of the flask was stirred for about 30 minutes, then 2 g of azoisobutyronitrile 
was added thereto and dispersion polymerization was conducted at 75°C for 6 hours, thus resin particles having parti- 
cle sizes of 0.2 jim were obtained. Further, the temperature of the resin particle dispersion solution was raised to 75°C 

10 while introducing nitrogen. After stirring the dispersion solution for about 30 minutes, 35 g of acrylic acid, 4 g of ethylene 
glycol diacrylate, and 1 g of azoisobutyronitrile were dissolved in 100 g of MEK and this solution was dropwise added 
to the flask over 2 hours, and then the reaction solution was seed dispersion polymerized for 3 hours. Thus core/shell 
particle 2 whose core comprised crosslinked styrene and shell comprised acrylamide and having a particle size of 0.3 
urn was produced. pH of the core/shell particle 2 was adjusted to 10 or more with sodium hydroxide, thus core/shell par- 

15 tides in which the carboxyl group of the acrylic acid was converted to sodium salt were obtained. 

Precursor H: micr oencapsulated particle 1 > 

[0339] Ethyl acetate 19.0 parts (hereinafter parts means parts by weight), 5.9 parts of isopropylphenyl, 5 parts of 
20 glycerol laurate and 2.5 parts of tricresyl phosphate were heated and mixed homogeneously. As the capsule wall mate- 
rial (hydrophobitization precursor), 7.6 parts of xylene diisocyanate-trimethylolpropane adduct (a 75% ethyl acetate 
solution, Takenate D1 10N, manufactured by Takeda Chemical Industries, Ltd.) was added to the above-obtained solu- 
tion and stirred homogeneously. Separately, 2.0 parts of a 10 wt% aqueous solution of sodium dodecylsulfonate was 
added to 64 parts of a 6 wt% aqueous gelatin solution (MGP-9066, manufactured by Nippi Gelatin Industry Co., Ltd.) 
25 and emulsified with a homogenizer. 

[0340] To the obtained emulsified solution was added 20 parts of water to make the solution homogeneous, and the 
temperature of the solution was raised to 40°C with stirring and capsulation reaction was performed for 3 hours. The 
temperature of the solution was then lowered to 35°C, and 6.5 parts of ion exchange resin Amberlite IRA68 (manufac- 
tured by Organo Co., Ltd.), and 13 parts of Amberlite IRC50 (manufactured by Organo Co., Ltd.) were added to the 
30 above solution and the content was stirred for 1 hour. Then, the ion exchange resins were filtered to obtain the objective 
capsule solution. The average particle size of the capsules was 0.64 urn, which was designated microencapsulated 
particle 1 . 

Hydrophobic resin particle dispersion 1 for Co mparative Example 1 > 

35 

[0341] Into a three neck flask were added 80 g of styrene, 10 g of divinylbenzene, 10 g of Macromonomer AA-6 
(dispersant, manufactured by Toa Gosei Co., Ltd.), and 400 g of MEK, and the temperature was raised to 75°C while 
introducing nitrogen. Thereafter, the content of the flask was stirred for about 30 minutes, then 2 g of azoisobutyronitrile 
was added thereto and dispersion polymerization was conducted at 75°C for 6 hours, thus resin particles having parti- 
40 cle sizes of 0.2 \im were obtained. 

Hydrophilic resin particle dispersion 1 for Comparative Example 2 > 

[0342] Dispersion of dispersion polymerization particle of polyvinyl pyrrolidone (average particle size: 0.2 um) was 
45 used. 

(3) Preparation of Liaht/Heat Converting Agent 

[0343] Surface hydrophilization treated iron oxide, copper oxide, manganese oxide, metallic iron, tianium black and 
so carbon black particles, which are shown in Table 1 , were used as light/heat convertible solid particles. The surface 
hydrophilization treatment was conducted according to the method described in the item of light/heat converting agent. 
Hydroxyl groups were added to the surfaces of the carbon black by aqueous vapor treatment as described above, then 
surface silica film was formed with tetraethoxysilane. The titanium black particles were hydrophilic in themselves. Exem- 
plified compound (1) was used as hydrophilic IR dye. 

55 

Preparation of light/heat converting agent for Comparative Examples 3 and 4 and Compa rative Example 5) 

[0344] In Comparative Example 3, the above carbon black particles which were not treated for surface hydrophili- 
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Silicon tetramethoxide 


18.37~g~j 


Ethanol (95%) 


32.56 g 


pure water 


32.56 g 


Nitric acid 


0.02 g 



-PreeaatB^coatin^^ 

,0347, Dispersion soiutions of 19 Kinds ol ^Exarnpjes , to U and gJS^^ iZ^Js- 
Kg solutions for image-recording layers. Sol/gel M Eacn dlsper sion solution was prepared by 

Qoatlo a^QMoj for iroag^ Becoj^ipgi^ 

[0348] 
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Light/heat converting agent (Table 1) 
Hvdrophobitization precursor (Table 1) 
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(continued) 





Sol/gel solution (A) 


3.34 g 




PVA117(10%aq. soln.) 


3.50 g 


5 


Colloidal silica R503 (20% aq. soln.) 


6.0 g 




Pure water 


7.49 g 



.Coating .) 

10 

[0349] Image-recording layer coating solution was coated on the above aluminum plate by bar coating with #14 bar 
in a dry thickness of 2.0 u.m, then the plate was put in an air oven and dried at 100°C for 10 minutes to thereby obtain 
an image-recording layer. 

15 ( 5) Preparati on of Printing Plate 

Preparation of Printing Plate and Printing) 

[0350] Each of the thus-obtained lithographic printing plate precursors 1 to 8 was irradiated with semiconductor 
20 laser beam of wavelength of 830 nm. 

[0351] Laser irradiation conditions are shown below. 

Laser output: 350 mW 
Beam radius: 12.5 urn 
25 Scanning speed: 1 .7 m/sec 
Output: 700 mJ/cm 2 

[0352] The precursor exposed with laser beam was loaded on a printing machine and printing was performed with- 
out any post-treatment. The degree of printing smearing (i.e., printing staining) was visually evaluated when 10,000 
30 sheets and 20,000 sheets were printed respectively. 

[0353] Heidelberg SOR-M printing machine was used. As fountain solution, an aqueous solution obtained by add- 
ing 1 vol% of EU-3 (manufactured by Fuji Photo Film Co., Ltd.) and 10 vol% of IRA to water was used, ink was GEOS 
(N) black. 

35 (6) Evaluation of Printing Plate Precursor and Method of Evaluation 

[0354] Evaluation of the finished printing plate precursor was as follows. 
Evaluation of printing smearing ) 

40 

[0355] When 10,000 sheets were printed, printing smearing of the printed face was visually observed. The case 
where no smearing was observed was evaluated as o, and the case where smearing was observed was evaluated as 
x. When no smearing was observed, further 10,000 sheets were printed, and the case where smearing was not 
observed was evaluated as @) . The results obtained are shown in Table 1. 



TABLE 1 



Sample 


Light/Heat Converting 
Agent (^im) 


Hydrophobitization Precursor 


Printing Quality 


Example 1 


Particles of iron oxide 
(Fe 3 0 4 ) treated with silicate 
(0.1) 


Precursor A 


o ! 


Example 2 


ditto 


Precursor B 


o 


Example 3 


ditto 


Precursor C 


0 


Example 4 


ditto 


Precursor D 
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Sample 



Light/Heat Converting 
Agent (jim) 
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TABLE 1 (continued) 



"f^drophobitization Precursor 



Printing Quality 



40 



45 



(Note) Note with respect to Table 1 



[0356] 
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Precursor F: Core/shell particle 1 
Precursor G: Core/shell particle 2 
Precursor H: Microencapsulated part.de 1 
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(7) Results 

[0357] As is shown in Table 1 , any of samples containing hydrophobitization precursors comprising hetero-coagu- 
lation particles in Examples 1 to 8, particles having hetero-gel phase surfaces, particles having hydrophilic shell resin 

5 layer or composite composition having microcapsule wall material of hydrophilic surface layer generated no smearing 
even after 10,000 sheets or more were printed. In particular, samples in Examples 4 and 5 using core/shell type resin 
particles comprising hydrophilic shell part and hydrophobic core part did not generate printing smearing even after 
20,000 sheets or more were printed and that having excellent printing life was improved. On the other hand, sample in 
Comparative Example 1 using polystyrene particles without surface hydrophilizing treatment generated smearing on 

w the non-image area. In sample in Comparative Example 2 using hydrophilic polyvinyl pyrrolidone particles, ink did not 
adhere to the image area, as a result, printing was not effected (evaluation X in Table 1 shows the impossibility of print- 
ing). 

[0358] Any of samples in Examples 9 to 14 of the present invention in which light/heat converting agents hydrophilic 
in themselves or subjected to hydrophilizing treatment were used, although the materials of the light/heat converting 

15 agents were different such as iron oxide, metallic iron, carbon black, titanium black, manganese oxide, copper oxide, 
and hydrophilic dye, did not generate printing smearing after 10,000 sheets or more were printed and showed excellent 
press life. On the other hand, in Comparative Examples 3 and 4, where carbon black fine particles or hydrophobic infra- 
red absorbing dye were used without surface hydrophilizing treatment, printing smearing was generated on the non- 
image area. In Comparative Example 5, where light/heat converting agent was not used, ink did not adhere to the 

20 image area, as a result, printing was not effected (evaluation X in Table 1 shows the impossibility of printing). 

[0359] Printing plate precursors having an image-recording layer comprising a hydrophilic medium having dis- 
persed therein a light/heat converting agent which itself is hydrophilic or a light/heat converting agent having hydrophilic 
surfaces and a hydrophobitization precursor having hydrophilic surfaces show excellent printing performance such as 
high discriminating property of the image area and the non-image area, and excellent press life hardly generating print- 

25 ing smearing. In addition, the present invention can provide a lithographic printing plate precursor by which a printing 
plate can be made directly from digital data by performing recording with a solid laser or a semiconductor laser emitting 
infrared rays. 
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EXAMPLE 11-1 

Preparation of Aluminum Support 



[0360] The surface of an aluminum plate having a thickness of 0.24 mm (JIS-A-1050) was surface-grained using a 
nylon brush and an aqueous suspension of 400 mesh pumicestone powder, and the plate was thoroughly washed with 

35 water. The plate was then immersed in a 10% aqueous solution of sodium hydroxide at 70°C for 60 seconds and etch- 
ing was performed, and then washed with flowing water. The plate was neutralized with a 20% aqueous solution of nitric 
acid and washed with water. Subsequently, the plate was subjected to electrolytic roughening treatment in a 1% aque- 
ous nitric acid solution containing 0 .5% of aluminum nitrate using rectangular alternating wave form current (conditions: 
anode time voltage: 12.7 V, ratio of the quantity of electricity of the cathode time to the quantity of electricity of the anode 

40 time: 0.9, the quantity of electricity of the anode time: 160 coulomb/dm 2 ). The surface roughness of the obtained plate 
was 0.6 urn (Ra). Following the above treatment, the plate was immersed in a 1 % aqueous solution of sodium hydroxide 
at 40°C for 30 seconds, then in a 30% aqueous solution of sulfuric acid at 55°C for 1 minute to effect treatment. There- 
after, the plate was subjected to anodic oxidation treatment in a 20% aqueous solution of sulfuric acid using direct cur- 
rent at electric current density of 2 A/dm 2 so as to obtain 2.5 g/dm 2 of the film thickness. The plate was washed with 

45 water and dried, thereby a support was prepared. 

Preparation of Image-Recording Layer 

[0361] The water system coating solution having the composition shown below was dispersed for 10 minutes with 
so a paint shaker. The obtained coating solution was coated on the above-prepared aluminum support with a bar coater, 
the plate was dried in an oven at 100°C for 10 minutes. The dry film weight of the hydrophilic layer was 3.0 g/m 2 
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Titanium oxide powder (rutile type, average particle size: 0.2 u,m, manufactured by Wako Pure Chemical 
Industries Ltd.) 

PVA117 (10% aq. soin., manufactured by Kurare Co., Ltd.) 



1.5g 
3.5 g 
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(continued) 



"20% Aqueous solution of silica gel dispers.on 
Sol/gel adjusting solution 
Water 

l0 362] The sol/ge, adjusting solution used here has the following composition. 
10 s,limmM3^ (room temperature, ripening for 1 hour) 
[0363] 




15 



20 



25 



Tetramethoxysilane 


11.0g 


Ethanol 


20.7 g 


0.1N Nitric acid 


4.5 g 



hydrophilicity of the surface was remarkably high. 

so ljBa3§ ^£^ usina PEARL setter 74 (manufactured by Presstek Co., 

[0 3651 When the printing plate was subjected to WJ^J^S£ area converted to the state fused with 

SSSiTSSid i a surface of high hydrophobic*. 
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40 



of 1 vol% of EU-3 (manufactured by Fuj. Photo Film Co.. LtdO •« « • dot t and the sol.d part 

[^A.imographic^ 

convertible substance in B-mptoM J^JJ,^ was 3 .0 g/m*. 
50 weight of the hydrophilic layer having the following c h 
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Titanium oxide powder (rutile type, average particle size; 0.2 u,m, manufactured by Wako Pure Chemical 


1.7 g 


Industries Ltd.) 




PVA117 (10% aq. soln., manufactured by Kurare Co., Ltd.) 


10.1 g 


20% Aqueous solution of silica gel dispersion 


6.0 g 


Glyoxal 


0.8 g 


Aqueous solution of 0.1 N silver nitrate 


8.4 g 


Surfactant K* (5% aq. soln.) 


0.3 g 


Water 


13.7 g 


* Surfactant K: Polyethylene glycol-p-nonylphenyl ether (average number of ethyleneoxy group: 8.5) 



[0368] The thus-prepared printing plate precursor was irradiated with 100 W high pressure mercury lamp through 
a Pyrex filter for 2 minutes to precipitate a black metallic silver fine piece on the surface of the titanium oxide. The con- 
20 tact angle with water droplet of the surface of the image-recording layer containing the titanium oxide carrying the silver 
fine piece showed extended wetting, i.e., the hydrophilicity of the surface was remarkably high. The printing plate sur- 
face was subjected to exposure using PEARL setter 74 (manufactured by Presstek Co., Ltd.) as a scanning exposure 
apparatus. The contact angle with water droplet of the surface of the fused metal layer was 50°, which was the same 
with the result in Example 11-1 . 

25 [0369] Similarly to Example 11-1, excellent printed matters of 50,000 sheets having no printing smearing were 
obtained. 

EXAMPLE H-3 

30 [0370] In this example, different light/heat convertible metallic compound particles were used. A printing plate was 
prepared in the same manner as in Example 11-1 except the zinc oxide powder (average particle size: 0.15 u.m) was 
used in place of the titanium compound in Example 11-1. When printing was performed in the same manner as in Exam- 
ple 11-1 , printed matters of 50,000 sheets of high quality having no printing smearing were obtained. 

35 EXAMPLE II-4 

[0371] In this example, a photocatalytic metallic compound carrying a metallic dust in advance was used. The reac- 
tion solution having the following composition was prepared. The reaction solution was irradiated with 100 W high pres- 
sure mercury lamp through a Pyrex filter for 30 minutes with thoroughly stirring. The reaction solution was filtered, 
40 washed with water and dried. Colored particles of titanium oxide, on the surface of which was deposited silver fine piece 
of the metallic silver, were obtained with high yield. 

Composition of Reaction Solution 

45 [0372] 
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Titanium oxide powder (anatase type, average particle size: 0.15 ujti, manufactured by Wako Pure 
Chemical Industries Ltd.) 

Aqueous solution of 0.1 N silver nitrate 

Methanol 



30.0 g 

34.5 g 
265.5 g 



[0373] Using the thus-prepared titanium oxide particles carrying the metallic silver fine piece, the water system 
coating solution having the following composition was prepared by dispersing the composition with a paint shaker for 
10 minutes. The obtained coating solution was coated on the corona discharged PET support having a thickness of 180 
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Stes The dry film weight of the hydrophilic layer was 3.0 g/m . 



10 



silver fine piece 
PVA117 (10% aq. soln., manufactured by Kurare Co., Ltd.) 
20% Aqueous solution of silica gel dispersion 
Sol/gel adjusting solution 

Water . 



1.5 g 
3.5 g 
6.0 g 
7.2 g 
26.4 g 



15 [0374, The sol/gel adjusting solution used here has the following composition. 
Soj/G^^ (room temperature, ripening for 1 hour) 

[0375] 

20 



25 



Tetramethoxysilane 


11.0g 


Ethanol 


20.7 g 


0.1N Nitric acid 


4.5 g 



30 



35 



40 



[03761 Imagewise exposure was performed in the same manner « > in i Example l ^^J^^^^ l ^ 8 

EXAMPLE 11-5 

[0377] This example shows that the printing p,ate pre ; = ~Ta SSS5i^^ h 
L the state of a coating solution *E \ O 0W high pressure mercury lamp through 

solution for a hydrophilic layer prepared in Examplell was ura a ^ ^ ^ 

a Pyrex filter for 5 minutes to precipitate a dark brown m etaH.c Jwo ^ ^ ^ oven gt ^ f q m.n- 

sheete of high quality having no printing smeanng were obtamed. 

45 PYAMPLE 11-6 

10378] in this example, a sparingly water-soluble metallic compound was used. 
Proration nf Imaoe- Recording Lay er 

g/m 2 . 
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Silica particles (Silysia 310 average particle size: 1.4 u.m, manufactured by Fuji Silysia Chemical Co., Ltd.) 
PVA117 (10% aq. soln., manufactured by Kurare Co., Ltd.) 
Sol/gel adjusting solution 
Water 




10 



[0380] The sol/gel adjusting solution used here has the following composition. 
Sot/Gel Adjusting Solution (room temperature, ripening for 1 hour) 
15 [0381] 



20 



Aminopropyltriethoxysilane 


11.0g 


Ethanol 


20.7 g 


0.1N Nitric acid 


4.5 g 



25 Precipitation of Metallic Fine Piece 

[0382] The thus-produced printing plate precursor was immersed in a 1 N silver nitrate aqueous solution for 30 sec- 
onds and then taken out. Subsequently, the precursor was immersed in an aqueous solution containing 1 % formalde- 
hyde and 0.2% sodium hydroxide for 30 seconds. The precursor was taken out and again immersed in a 1 N silver 
30 nitrate aqueous solution for 30 seconds and then taken out. Subsequently, the precursor was again immersed in an 
aqueous solution containing 1% formaldehyde and 0.2% sodium hydroxide for 30 seconds. 

[0383] A black metallic silver fine piece was precipitated on the surface of the silica-containing image-recording 
layer by this procedure. The contact angle with water droplet of the surface of the thus-produced printing plate showed 
extended wetting, i.e., the hydro philicity of the surface was remarkably high. 
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Imagewise Exposure 

[0384J When the printing plate was subjected to exposure using PEARL setter 74 (manufactured by Presstek Co., 
Ltd.) as a laser beam scanning exposure apparatus, the surface of the exposed area converted to the fused state. The 
contact angle with water droplet of the surface of the irradiated area of this printing plate was 50° and the surface was 
converted to a surface of high hydrophobicity. 

Printing 

[0385] Printing was performed using RYOBI-3200MCD printing machine. As fountain solution, an aqueous solution 
of 1 vol% of EU-3 (manufactured by Fuji Photo Film Co., Ltd.) was used, and ink was GEOS (N) black. After 10 sheets 
were printed from the start, an excellent printed matter was obtained, adhesion of ink at the dot part and the solid part 
was uniform and smearing was not observed at the non-image area. Fifty thousand (50,000) sheets were further 
printed and high quality printed matters having no smearing were obtained. 

EXAMPLE II-7 

[0386] A lithographic printing plate precursor was prepared in the same manner as in Example II-6 except that the 
printing plate precursor was immersed in an aqueous solution of silver nitrate (1 mol) containing 24 mol of ammonium 
hydroxide and 1 mol of glucose at 45°C for 2 minutes and then washed and dried in place of immersing the plate pre- 
cursor in a 1N silver nitrate aqueous solution and an aqueous solution containing 1% formaldehyde and 0.2% sodium 
hydroxide alternately. The plate precursor was subjected to imagewise exposure to make a printing plate and printing 
was performed. The same results as in Example II-6 were obtained. 
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Cmz^WW*^^ . sulfate wgs added ther eto. 



1S ^.^ssmmMSe^mMmAl^ wgs 

EXAMELEJirS- = r in Example II-6 except that in 

place of using silica particles as hart y manu factured by Taki Chem.cal Co. J ^ use ^ 
as in Example II-6 were obtained. 

EMMELUi^ * ^rforrnatina laver was immersed 

E ^ !£L&Jk11 d'soersed for 10 minutes with 
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1.5g 
3.5 g 
0.7 g 
0.1 g 
7.1 g 
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ijjj^5de7(iiiyita 310 average part,cle size. 1.4 u 
10% Aqueous solution of polyacrylic acid 
10% Aqueous solution of tetraethylene glycol dig.ycidyl ether 
Aqueous solution of 0.1 N silver nitrate 
Water 
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obtained. 
EXAMPLE IM2 

5 [0394] A lithographic printing plate precursor was prepared in the same manner as in Example 11-1 1 except that tita- 
nium oxide sol STS-01 (manufactured by Ishihara Sangyo Kaisha Ltd.) was used in place of silica particles. The plate 
precursor was subjected to imagewise exposure to make a printing plate and printing was performed. The same results 
as in Example 11-11 were obtained. 

[0395] The method for producing a negative type heat mode lithographic printing plate according to the present 
10 invention from a printing plate precursor having a hydrophilic surface carrying a tight/heat convertible metallic dust by 
imagewise exposure, thereby the irradiated area of which is made hydrophobic and a fast ink-receptive surface, and a 
method for printing using this printing plate show excellent printing performance such as high discriminating property of 
the image area and the non-image area, and excellent press life hardly generating printing smearing. In addition, the 
present invention can provide a lithographic printing plate precursor by which a printing plate can be made directly from 
15 digital data by performing recording with a solid state laser or a semiconductor laser emitting infrared rays. 

[0396] While the invention has been described in detail and with reference to specific examples thereof, it will be 
apparent to one skilled in the art that various changes and modifications can be made therein without departing from 
the spirit and scope thereof. 

20 Claims 

1. A lithographic printing plate precursor which comprises a support having provided thereon a layer comprising a 
hydrophilic medium, wherein the layer comprising a hydrophilic medium contains a hydrophobitization precursor 
having a hydrophilic surface and a light/heat converting agent which is hydrophilic in itself, or at least on the surface. 

25 

2. The lithographic printing plate precursor as claimed in claim 1 , wherein the layer comprising a hydrophilic medium 
is sol/gel convertible. 

3. The lithographic printing plate precursor as claimed in claim 1, wherein the hydrophobitization precursor having a 
30 hydrophilic surface is a particle dispersion of composite constitution containing a hydrophobic substance at the 

core part and having a surface layer of superficial hydrophilicity. 

4. The lithographic printing plate precursor as claimed in claim 1 , wherein the light/heat converting agent is a solid fine 
particle selected from the group consisting of a metal, a metallic compound, a pigment and a carbon simple sub- 

35 stance each having a hydrophilic surface, or a hydrophilic dye which is soluble in a hydrophilic medium. 

5. The lithographic printing plate precursor as claimed in claim 1 , wherein the printing plate precursor is provided with 
a water-soluble protective layer. 

40 6. A method of lithographic printing which comprises imagewise irradiating the lithographic printing plate precursor 
claimed in claim 1 with light/heat convertible visible rays or infrared rays, bringing the irradiated part into contact 
with an ink to make the image area accept the ink to form a printing plate surface, and performing printing. 

7. A lithographic printing plate precursor, which comprises a hydrophobic area imagewise formed by imagewise irra- 
45 diating the printing plate precursor containing particles having hydrophilic surfaces carrying a metallic fine piece by 

heat mode exposure of light and thermo-fusing the metallic fine pieceon the irradiated part. 

8. The lithographic printing plate precursor as claimed in claim 7, wherein said particles having hydrophilic surfaces 
carrying a metallic fine piece are the surfaces of a metallic compound having photocatalytic property. 

50 

9. The lithographic printing plate precursor as claimed in claim 7, wherein said particles having hydrophilic surfaces 
carrying a metallic fine piece are particles of a metallic compound sparingly soluble in water, and said particles are 
particles carrying said metallic fine piece on the surfaces having precipitated by electroless reduction. 

55 10. A method for producing a lithographic printing plate precursor which comprises performing imagewise irradiation of 
heat mode light exposure on the printing plate precursor containing superficially hydrophilic particles carrying a 
metallic fine piece, and thermo-fusing the metallic fine pieceon the irradiated part to thereby form an imagewise ink- 
receptive hydrophobic area. 
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